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PREFACE. 

After four years of teaching physicians how to acquire 
skill in Electro-Therapeutic technique my general mis- 
sionary work in this field ends. Henceforward the teach- 
ing that I do will be confined to my personal methods of 
employing static electricity which take this great agent 
from out the rut of routine abuse and make it an instru- 
ment of scientific precision and of extraordinary utility. 

As a substitute for my clinical instruction this book 
is designed to furnish physicians a series of practical 
Home-Clinics and personal tests of current action which 
will transform the novice into an expert with reasonable 
study. Much original information is also added. 

This Manual is supplementary to my other books and 
covers other ground. It teaches the physician to explore 
electric currents at home. Much of the matter in these 
chapters is not in print elsewhere, and is not included 
in either clinical or correspondence instruction at pres- 
ent. Accurate selection, precise dose regulation, ap- 
proved methods, the art of artistic technique, progres- 
sive eflSciency and superior therapeutic results, are placed 
at the command of the careful student of this book. 

S. H. MONELL, M. D. 

2^eM? YorJi, September 20, 1900. 
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TECHNIQUE. 

Technique is the term which expresses manual dexterity 
in the use of tools employed by definite methods for definite 
etids. It does not refer simply to the methods or forms 
of appljdng electricity without regard to the skill and 
dexterity of the application. One of the most amazing 
phases of professional attitude tow^ard any remedial 
agent must be considered the idea that electricity can be 
prescribed without learning anything about how to use it. 
Perhaps still more amazing to the expert is the idea held 
by many that there is nothing in particular to learn about 
the use of electricity. I have been teaching physicians the 
practical side of electro-therapeutics since 1896. Among 
those who have come to me as pupils have been men with 
large previous experience, and some who have had much 
previous instruction elsewhere, but none have appeare<l 
to grasp the true idea of technique until my object-lessons 
unfolded it. Very few of my students have recognized 
how dexterity can transform a method from mechanics 
into art until I taught them. Then they have wondered 
that they had been so blind to the rich resources unlocked 
by simple skill. When the scales have dropped from 
their own eyes they have wondered how the rest of the 
profession could remain so blind to so obvious a thing. 
I have watched a begianeiLatiive for tw enty-five mi nutes 
to relieve the p ain of c occygodynia with a staJJULfipray and 
ma ke nQ headw ay whatever. I have taken the same 
electrode from him and with the same current and same 
method have removed the pain in half a minute. 
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Trrhiiiiliif in the WlTcl of lllj' r«>Hults, Sn few yet lUMltT- 
xtaiitl ihf Krdpf f(ir Iraincd manual dviUrity in clcctrti- 
tii<>rn))fiitii-H that fRniiliar comparison will be profitabli-. 
I'nr instani-t-, a tnivelinft artiiit puts on the stage a board 
iiixl nn eaM>i. On a table be lian a i]<iKen bulln of clay. 1118 
IiioIh are liiK liJintU and brain. Nothing more. lie qiiiekly 
tlirowK, one after the other, four elay ballx at the i-euter 
of the tmard ami they stick there and form a mound. 
What could you do with tUe mound? 

What doett tlie nrtiitt do? IMr liandR push, preBK and 
HliajM' the uiaKK wliile the audience guset;. In thirty wc- 
onds* a face app^-arn— in forty secoudtt il 'vt a finished IiIr- 
toriral portrait. An Arab's head In thirty seconds, a 
baby's fa^' In twenty Hecoudii, a naval hent in forty sec- 
onds, timed by my own watch, an- shaiH^I in rapid onler 
fnim the Kame clay; and as fast as one is seen complete 
he batters in the fai-e and mould)* another, lie sjHMids 
fifi}l H-conds oti (he head of Lincoln to ^ive it more (ht- 
fect tinish; but which of my readers could model the 
head of Lincoln in a day? Doi* skill mean nothing in 
elect rot hera pe u t i cs ? 

I*ut a standard cartridge iu a standani rifle and Hho«>t 
il yourself at some glass balls thrown In the air some 
yards away. Is your teehnii|ite able to break one ball 
out of a do»>n? Vet Hcores of experts can bn-ak ninety 
out of a hnniireii with the same gun. Is the difference 
in rt>sults in the gun or in the marksman? 

Take the familiar lypewriter. With what difficulty 
and rare you would, if a novice, till np a single page with 
words and emirs spelled out at the loilsnme rate of 
three or six n minute. Hut lliousands ofoiNTalors possess 
a dexterity In techuii|ue which enables them to do the 
HMme thing ul the rale of more than a hundred wonls a 
ndnute. Stime can even hiile the keys with a cloth and 
yet strike each letter as rnplilly as Iw-fore. If yon had 
ei|ual skin with the manipulation of electric cnrreDl'^ 
could y<iu not make ihem do more than a novice? 
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Oiiof more: Take four strings, a bow and the wooden 
box called a violin. Sweep the bow over the strings 
and try to make agreeable music out of it. If ,vuu lack 
the uuisicinn'a technique you will scrape the strinjis in 
vain. In fact, judging solely by your efforts, a bystander 
might say that no one could play a pleasing tune on such 
an instrument. Physicians have judged the merits of 
electricity on similar evidence. 

But hand the instrument to a master — how his dex- 
terity of technique transforms it! 

It is plain that in every branch of achievement skill 
surpasses the efforts of the untrained hand with the samp 
tools anil Ihe same conditions in the same work. We all 
admit this alMiut other things, but how many X'bysicians 
apply the isame rule to the employment of electricity? 
Perhaps the estimate of a late distinguished neurologist, 
2 per cent., was as near the mark as could be stated. Yet 
not only is there a great difft-n-nce in the results when a 
master takes the electrodes from the novice, but the work 
will be done with an elegance, precision, comfort, con- 
fidence and quickness that will stump the value of tech- 
nique upon the patient's mind forever. 

There is the same need of skill in electro-therapeutics 
that there is in the finest surgery, yet few think it need- 
ful to acquire it. Every physician is a novice in the use 
of electro-therapeutic tools when he begins his practice, 
and in the past too many have remained novices to the 
end of their experience. When they have learned one 
tune with a few variations they have lingered at the same 
point of skill thereafter. That is just what the itinerant 
does wliii grinds a hand-organ day after day up the 
same street. The music (?) of the hand-organ is written 
in one key. It lacks quality, variety and expression. It 
lacks the artist! So does electro-therapeutics when phy- 
sirians lyoat apparatus as a hand-organ and grind out 
only the usual mechanical routine; when the static spark 
ift OBPd like a blunderbuss or club; when the possible re- 
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fliiPiiH-ntB of (lalvttuif tiH'biiitiin' an- lost iu dirt-etious to 
a uurN4> (»r tci the patient to "get a battery and try elec- 
tpicity htiuwir'; wlien inditrtiiiD coil carrfnts are Hougbt 
from the couimon fariidic battery; wbou comiK'tt-nt and 
complete electrodes are reganied an UDneeessary, and 
wlicri the value of wieutifie iustruetion id alinoot wholly 
ignored. 

Oecattionally I ni(>4't a physician who has worked out a 
fair degre*' of Hkill in hiJt own office ami largely with the 
help of my books, and to all who would earnestly pursue 
home study I offer the ]>rai'lical aid of this manual to 
supplement my other wrilinns on the subject, I( i» tnu' 
that the "loucli" of a I'aderewshi, the "aim" of a Bogar- 
iIuH, the "genius" of a lloiisseau, or the exact knack of my 
own teehinrpie cannot W put Into written words, but I 
shall be as plain as possible ami lH>lieve Ihat this book 
will bf of greiii<-r asHisTutic*- to beginners than anything 
short of my personal object lessons. Those who carefully 
repeat and slndy the tests here outlined for each current 
will find thai they have laid an excellent fonudatton for 
the sncressfiil Ireatiiient of their patients. Ilegin nn<l 
[HTsevere and the rest will follow. Ibi not make a test 
once and drop it, but get all the im-iiiiing out of it before- 
you pass on tn soiitething else. In eoniieciiiin nilli any 
given set of experiments st udy The /i/iy /ii'i/ni/jivi/ luli nni* 
of the ciim-nl In i) nest ion. Apply The same rule that yim 
wonld adopt in the study of drugs. Vou would study 
actions and dosage together. Do the same thing with 
electrlctiy. Sever think any detail too small to Is- ini- 
porlnnt. Never neglect any detail that will contribute 
to till- nmjitrt nf n patient, even if it is not a part of the 
thempotitic action. Xe ver hurt a pat ient. Ne ver fatigu e 
a patient. Ne vt-r sla rlle a patient. Be sure of yonr 
ground U-fon* yi»M go ahead with any new application 
you may ri'ad ahtiul in some ailiide or liook. Distrust 
ragoe reiiimmendations till voii tout tlieni on voiiw-lf. 
Study "rondlllons." They atrert ivault*, and thoi*e who 
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neglect them will annoy patieDts witbout excuse. Learn 
t«i take in all the detatlti of a battery switch-board at a 
glance. Be sure everything is right before you start the 
current. Always start the current at zero and with care . 
Keep your batteries in good order. Keep tlieni ''siir- 
gically clean." Either use electric currents properly or 
do not use them at all. 



THE VALUE UF SKILL. 

In the treatment of patients with electric currents the 
economy and profit of skill can cever be overestimated, 
for with the same apparatus and the same professional 
standing one physician may be a "day laborer" and an- 
other an artist, and to recognize this distinction is the 
first glimpse into the light. 

While a few clinical resulla are the direct action of 
currents employed and skill simply places the electrodes 
and regulates the dose, yet in by far the majority of the 
uses of all electric currents the best results can ouly be 
the product of an artist hand and a directing mind. The 
master of technique secures his results with ease, while 
the unskilled owner of even (he finest apparatus labors 
in vain to secure thcra. lie does not know how, and he 
soon doubts their possibility. Like a blindfolded traveler 
taken to a hill top in a strange country and told to delight 
himself with the beauties of the landscape round him, 
HO the average physician stares at the terra-inoognita(?) 
of scientific electro-therapeiitics with the bandages of 
ignorance upon his eyes and sees nothing of all that 
research has made plain. To him electricity is electricity 
and nothing more. Its art, in his mind, reaches to the 
art of the hypodermic needle and d<«.-s not go beyond it. 
tjuality of current is nothing to him. One "battery" is 
the wlude subject, and its cost the whole object of con- 
cern. As to techni(|ue, why, cannot any one rub a sponge- 
electrode over a ])atient! The "claims" made by "en- 
tbusiasts" in behalf of this therapeutic agent are dis- 
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niiHwd 88 food for tb«> creduloun, whilt- lie yt*t cannot 
MtHtc of hiH own knowledge the first rudimcntH i»f clpctm- 

pli.VBif.lugy. 

But lift the bandoKt' from h\» eje«! All the rii-h !x>- 
soiirees he now beliohlH are open to all invetilifruloi-H cif 
entubliMhefl fartu anil can be employe*! bv cverj- phyKicinn 
who will learn how. Oood nppiinitiis can Im- purdiaMed, 
but Nkill in its line cannot he bouj^ht. There ix no royal 
mad In di>\terity with iimlniincntH. Experience alone 
teachew; priictice alone uiukt'H perfect. Kvery touch of 
tlie nianler'H band, every pressure upon the eleetrode, 
every Mtep in tbe right Melection of tbe cnrrent and the 
ref;olation rtf the df»(e playx Its part in c<)in[H>lliu^ th4> 
results. The difference between skilled tei'hni»iue unti 
nntralneil (echniigue is as siguificaiil in the manipulation 
of electrodes ns it is in surpery, music or pcdf. The novice 
cannot comiH'te with the pximtI. 

In ceasiati my clinical objei't-le»8onn in the eorreet tech- 
nique of hiirh-efllciency electmtherapentii' practice it is 
my aim tn pn)v{dc in (his txKtk the best nubstitute that 
written wonls run furnish. Not only has there hitherlu 
been no manual of this kind published in any language, 
but much of the instruction here given originated in my 
IMTsonal work and has tM>en tauglit in no other school 
of Hcientilir elei-tro-Hiera]M'Ulies, These wonl-cliuies 
are Ihen-fon- an imiHirtaui addition to my other wrilingx 
and will be found valuable in pro|>ortion as they are 
sliMiitfl. They are designed to teach the short road to 
Mkill. 

For iiifonnatioii u[H»n elect ro-physiol<»gy, elect ro- 
pbysicH ami full clinical directions coveriug galvanic, 
fanidlc on<l sialic melbodK, the n>ader is n>ferre<I to 
my priiicipiil text-book, "The TreotmeDt of -Diseasf's by 
Kleelric rnrrents." 

ABOIT APPARATU? 

Ill Ibis manuni I shall consider the technique of em- 
|)loylng In tninlirjtl pnicfire four varieliea of eleetric etir- 
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rents and their combinations — galvanic, induction roil, 
t)tati<- and sinusoidal. As a working basis of understand- 
ing with mj readers the following will be taken fur 
granted: 

1. That an efficient galvanic battery has about fifty 
primary cells, a rheostat, a reliable meter, an automatic 
interrupter, pole changer and the essential switches. 

2. That a modern high-grade faradic apparatus has 
four or six primary cells, and contains the essential set 
of therapeutic coils, a rapid and slow interrupter, a pole 
change r, rheostats for both primary and secondary cir- 
cuits and the essential switches. 

3. That the reader's sinusoidal equipment is the stand- 
ard apparatus. 

i. That the therapeutic static machine must generate 
sufficient current for therapeutic work, demonstrable by 
tests, without regard to size, type or maker, or any other 
consideratitin than its current capacity. 

The author's position in respect to apparatus has been 
clearly stated many times and will be ivpeated here. 
It is solely that of a physician who is interested in the 
development of scientific electro-therapeutics. I have 
neither commercial interest nor |)roflt in any of the nu- 
merous instruments identified with my name. Every 
new step in advance, by whomsoever made, is welcomol 
by me according to its merits. The merits of any elec- 
trical apparatus of any type or size are not dependent 
, on opinion, but are to be determined by proper tests, 
Kach variety of electric current can be as fully tested 
us any drug. Its qualities can be definitely ascertained in 
an hour or so by any one who knows how. Personally, 1 
can neither criticise nor praise a battery or an instru- 
ment that I never saw. From all quarters of the coun- 
try I am questioned by physicians as to which is the best 
apparatus or which the best manufacturer. Such ques- 
tions cannot be answered by me. With fair intent toward 
all reliable manufacturers and without prejudice toward 
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any, i leach the prinriplra iif ek't'tro-ttierapeutiiii and 
Btop tlltTf. 

In B« far as the large increaHP in the number of 
static niachineH in ttiitt cnuntry has been the niitcome 
itf m.v "Manual of Static Electricity in X-Kay and Ther- 
apeutic t'Hes," an well a» uiy earlier writings on the same 
subject and my clinir-al demonstrations of the value of 
the apparatus when rightly used, I am gratified to have 
Immmi the means of spreading knowledge that all phy- 
Kiriuus should possess, but I do not stand sponsor for any 
parlicular machine. The nitir f/iia iton is the satisfactory 
generation of a sufficiently powerful cureiit. Beginning 
as I did with a machine which produced only a small cur- 
rent, and later exchanging it for a larger one, and at 
intervals obtaining still larger machines as the ni>ed and 
advantage of greater current was felt, 1 still crave an ap- 
paratus which, without Ixdug too inconveniently large, 
would yel give me twice the present maximum of current 
for theraiK-utie use. Thin is the end at which to aim in im- 
pntving static machines. There is a Umil to bull;, and it 
has been reached, but the limit of desirable curivnt out- 
put is far beyond any that I have ever demonstrated. 

But let me here way that large sixe and number of plates 
do not olwayti assure an erjually large current from static 
maehineK, even of the same make. I have seen some 
lO-plate 30-lDcb machines h-xs efflcient ihaii tither 6-plate 
20lnrli mochines. T have seen three large machines of the 
same make stand on the same th)or, receive the same care, 
and 1m' subject to the Kanie condilions in use, yet one of 
the thn*i* could always be n-lieil itu to generate tifty per 
rent, nnin- current than the others. Similar conditiona 
and eitnal can- never ettuallred the tlierapeutic_e0_UP''*'y 
of thew maebineit and it is probable that the inequality 
of renaltn reimrlMl by different physicians Is partly ex- 
plnined by thift fact. 

Bui the machine or battery is only the Inanimate 
•ouive of ennvnL Correi-t technique must direct it, and 
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the administration of the remedy also requires the ponses- 
sion of a sufficient variety of proper electrodes, and here 
most physicians fail. The equipment of these accessories 
is not less important than the equipment of batteries 
and office furniture. It is a pleasure to note that healthy 
competition is doing much to promote progress in design, 
quality, workmanship and construction in the me<-hanical 
field of medical electricity. 

The change which has come in the scientific status of 
electro-therapeutics needs only now a more general 
leavening of the profession. When medical colleges learn 
to do the subject justice and graduate their ('lasses with 
a sound training in the rudiments of electricity a single 
decade will complete the revolution. 

In dealing with technique in this manual I shall aim 
to cover all the foundation essentials so that the reader 
who works out the tests here given will be equii>ped to 
take up any special form of treatment afterward and apply 
' the same principles correctly. I do not expect to describe 
every kind of treatment that can be given with each cur- 
rent, but I shall teach the principles which govern all ap- 
plications of every sort and the future use of them will be 
merely a matter of detail. To avoid some needless repe- 
tition in each chapter it will be well to study this book 
as a whole, rather than to restrict the study of any par- 
ticular current to a single chapter, for useful hints are 
scattered throughout the book. Every test is practical 
and has a purpose. At first it will not tell its full story 
to the novice any more than a page of type will tell its 
story to the child who is just learning to read, but in time 
the sequence and value of these word-clinics will be- 
come apparent and take on a score of meanings as you 
work them out in front of vour ai>paratus. 
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ind Local Methods, with Special Keference to ail Great Fac- 

re, Resistance and Sate of Change. — Author's Principlea of 

; Done Regulation. — Personal Tests. — Cataphoresis. 

f can tlie average pby§lclan acqiiire tbe practical 
BkiUnfUie expert specialist in treating paUents with 
electric cmreats ? 
r practice on tlie lines laid down In this manual. 

wo great objects in the uses of medical electricity 

befit to the patient after t reattnent and enjoymen t 

patient during treatment. The secret of accomplish- 

fese ends may be summed up in three words — prvn- 

>8J^ainr and rnff^ nf rfinimr. Tliese factors underlie 

k of terhnique, and the artist in technique is he who 

rtands and controls them rightly. 

lection of the right current, correct regulation of 

lose, mastery of technique — these mark the work of 

spert antl easily account for his results. 

halihi of pressure and rate of change in the technique 

Bcal applications are fundamental with all currents, 

the management of resistanecs in the circuit calls 
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for the most complete knowledge of electro-therapentioa 
aud the tolerance of tisnues. 

The study of these primary elements in the admiuiHtra- 
tion of electricity is as requisite as the primary study of 
fluid extracts, tinctures, incompatibles, minims, drams, 
adjuvants, medicinal dosage an<l prescription writing in 
the a<I ministration of drugs. The knowledge of them 
makes electro-therapeutics a scientific part of scientific 
medicine; ignorance of them h»aves electric currents oiit- 
si<le the field of enlightened therajw^utics altogether — con- 
jured with by many in blind fashion, but sadly misused 

when crude methods are blindlv aime<l and true methods 

« 

not ev<»n guessed at. 

The ne<Hl of this '^manual of correct technicpie" will 
therefore be appreciated by the fifttM»n or twenty thou- 
sand physi(*ians who have bought apparatus and have 
had no instruction whatever in the elements of the art 
of expert manipulation, flinical results require skill, 
and skill should be ac<|uired if it is possible to do it. It 
is not only ])ossible, but is the reasonable demand of 
patients whose rights the physician is bound to respect or 
fall to the lev<»l of the <|uack. 

I ]Mirpose therefore to show how this essential skill 
tan be arquin'd — at home, in your own ofiice — by the 
ex«*rrise of reasonable perseveranre and as much medical 
knowledge as a student of modern surgery or medicine is 
expe<-t«M| to possess. 

The tirst step in self-training is a recognition of the fact 
that incompetent and low gra<le **batteries" are not thn'- 
aprutir instruments, and <letails of good te<'hnique can- 
not be carried out with them. 

The second step is a comprehension of the not less 
important fact that a high-grade apparatus is only an in- 
strument in tlie han<ls of the usi*r and will do only what 
the user ktit^irs how to inakr il do. 

A **battery** has no more volition than a piano. It 
has no brains at all. Paderewski has just sailed away 
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with a fortune (f 170,000) made from a short concert tour 
ID this countrj-. Flis oulj magnet of attraction is his 
piano. He attracts |7,000 audiences to hear him play. 
He does tliis by performing with wonderful U;chni<iiu; 
and to secure this technique he works six or eight hours 
a day in practice. lie gets his results by reason of his 
skill. The country is full of other men who could take 
the same piano and disperse the largest audience that 
Paderewski ever gathered. In a degree this question of 
attracting by reason of skill is the vital question in elec- 
tro-therapeutics, for the magnet that will attract and 
hold patients is not yonr apparatus, but the results you 
crtw make it produce. The truth of this ought to be very 
plain. 

We will now begin the study of galvanic technique in 
the following way: 

1, Take two ordinary sponge-covered hand electi'odes, 
dampen with plain water and connect them with the 
terminal posts of a galvanic batterj-. Orasp one electrode 
in the dry palm of each hand and increase the current 
sliiwly from zero by adding one cell at a time, or by switch 
iiig ia forty cells and regulating the current-strength 
through the rheostat. During the process observe the 
needle of the meter. The physician who discovers in 
this practical way that he can scarcely obtain five mili- 
amtH-res of current with the entire voltage of forty cells 
will appreciate why I teach that plain icalcr should not be 
used to wet galvanic electnMies. 

2. Next fix the metal tips of two conducting cords at 
the opposite sides of a shallow crockery dish so that 
they are about three inches apart. Add enough water 
Ui cover the tips and switch into circuit twenty cells. 
Increase the current from zero till the entire voltage 
from twenty cells is in action and note the low reading of 
the meter. Leave the voltage all In and stir into the 
water one grain of bicarbonate of soda. Note the higher 
reading of the meter. Add another grain of bicarbonate 
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of Boila, ami rt-peat the obacrvalious till the fact is dem- 
oustralcd t<» ymir natisfaction that thf RUiiie galvanic 
voltage whiili will ouly pnidut-e a volume of Jivf or ten 
niilinuipen'M Hiroii;;h the reHintance of three inches of 
plaiu water will develop two hundred iiud fifty miliara- 
porea if you add enough bieiirbimate of soda to reduce the 
resiHlance and iucreaw the coiiduetivity. This (ibject- 
lesgoD IK of fundamental iniportanre. Itemember it. 

In thin experiment note the hydriyjen bubbles at the 
negative pole. Note that the positive tip remains clean. 

Sulmtitute chloride of sodium for bicarbonate of soda 
and rejH-at the c.\-[H*rinient. Now note the green. corrosion 
of tile positivelip (which will discolor electrmles in prae- 
Ilce), and you have my answer to the queBtiou why I ad- 
vise blearbouate of soda in all galvanic work and why 
Halt is not "just as good." Many use salt because tliey 
have not been taught better, 

'A. Now take two sponge-covered electrodes — one ft 
flat pail and the other with a handle. To wet them prop- 
erly with the leant trouble have a bos or bottle of pow- 
dered bicarbonate of soda at hand. Without any exact 
nieasun> pour about a hair-teas{Mionftil into the basin and 
draw on It n quart of water as hot as can be tolerated 
by the hand. Pip the electrode and press out flic sur- 
plus water. For the first test press thi-ni »mrUj dry. 
Place the pad under your own forearm and the hand 
eleclnwie on tlte opjtosite ziiuscles. Then make the fol- 
Iiin-ing series of observat ions: 

a. ('lit out the rlii-ostat and rapidly switch ten, twenty, 
thirty nntl forty cells into i-ircuit. Note the muscular and 
HcniHiry disturbance and f<-el (he objection to this method 
of current Increase in fine work upon delicnie tissue. 

h. Insert the full rhe<wtflt resistance, Bwitch in forty 
cells and rapidly reduce the resistance through the 
rhtHutinl. Again note the unpleasant action of rapid 
ratra uf rhamrf in using the rim*tant galvanic current, 

e. nefH'al ihelasi experiment with a very slow mMiip- 
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ulatioQ of the rheostat till full tolerance is reached. Note 
the c omfo rt o fslow rates of change. 

(/ Pause till sensory effects subside and slowly add 
more eurivnt by slowly dei'reasing the rheostat resistance 
till tolemnce is again reached. Itepeat the same step till 
the sensory effect does not subside, and this will repre- 
sent the full dosage. ^ 

e. When the full dosage has been developed record /^ 
it; reduce current to zero by restoring rheostat resist- 
ance; keep the electrodes In place; reverse the polai-ity 
by shifting the arm of the pole-cliangcr, and at once add 
i-urrenT till the tissues burn — stop till the chemical ac- 
tion which causes the burning adjusts itself ^miuute 
with a small amperage sufiices), and then raiselhe cur 
rent-strength as before. Note that a tjiange from the 
positive atiil polar action on the ^kin to the nIkalJ He . 
negative polar action, and virr rnna, setiS Jip a brijj Latinse ^ 
o f hea t which requires a pause in treatment till it sub- 
sides. Abrupt ijolc changes are uncomfortable. 

y. Seek out a slight abrasion or eruption on the skin 
and move the electrode over it with the same dosage 
that was comfortable before. Note that the hole in the 
resisting surface of the skin is like a hole In a pail. 

The wafer pours through the hole in the pail and the 
cTirrent poni-s into and through the hole in the skin. 
The dosagi- which was at first spn-ad over, say, twenty 
square iuches and hence was mild, is now concentrated 
into a small fraction of one square inch, hence its ex- 
treme density jiniUlpUrs I'/t lUiumjv for the abraiiied spot. 
To comprehend the instant and sharp Inte we must rea- 
lize that it is caused by a change in dose of from jwrhaps 
one miliampere to a hundit-d, though the meter may 
show that the total dose for the whole area of the elec- 
trode is unchanged. The current runs to Ihc point of least 
resistance, 

g' Coyer the spot with any dry piece of plaster or pro- 
tecting material and now note that all the "bite" is 
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rciitovftl iiiiil the full current U aguiu tolcrutLil. Thin 
briii^n Inline to thi' operator the ueed of protecting the 
puti4>ut from needless Mufferint; by covering (or aroiiliug) 
any xiriiilar Hpot in a situation that is being treated. 
Mere nMlne»» of the akin i» suflicienl to si't up undue irri 
lation. ICHpii-ially, if linimentH, counter-irritant f<, or 
jdasters have been applied and the skin is not in a normal 
(ttute uia- care in rmphifiiiff Ihe ijalranir nim-iil. Teats 
u[Kiii your owu |>erson will best teach ii-hij. 

i. Now begin a second aeries of observatioUK. Freshly 
net both eie<'trodes with hot bicarbonate sohiliou and do 
iiot pn-Hs Iheni dry. Leave them an wet as possible with- 
out drippiug. IU>|>eat the seven preceiling tests and note 
Hie dtrrt'aitr nf sensortf anttttijuncv ou your skin aud the 
ijrruhr curn-nt you can develop with the same cells and 
Ihe saute methods. This object-lesson will teach that 
merely damp electrodes do not sunio- for skilled work 
with the constant galvanic current and that HUfflcient sat- 
uration Is neeessary. The roveriug of the elei-trode mast 
N)e hnt, tnl and alkaUiir. 

.">, Next attempt to sweep the hand electrode up 
anil down over the surface of the forearm after the 
manner of a labile a|iplication. Note (hat i1 does no) 
nfip ittnilfi and tends to ftull when moved with pressure 
ii|H>u Ihe hairy si<le of the arm. Now rub a cake of fine 
soap over Ihe sismge nf the electmde lill a Utile hot, wet 
lather is prodiice<l. and repeat the Hame labile test upon 
your arm. The i*lectrode now glidew easily over I hi- sur- 
face ami another imiMirtant effect will be observed. The 
eurrent is (ell iu br morr nnHfortablr; its sharimess is ili- 
minishiHl, and if a higher diwnge is desinil it is better 
tidoruteil. Therefore. 1 teach muip lolli ihrlrrnks when 
htbilr work in lerhniqiie is to be demonstrated. 

6. The kind of soap to use is important. It must pos- 
Miw two <)Ualiti<-H; il must hold ita lather long and have 
u iion-irrltariug alkallully. Ivury, bath and laundry 
imilp» are much lo" ulkaline, and when often used are 



auDoyin^ to tender Hkius. t'astile soap dries too igiiit-kly. 
The b est BhaviiiK g'>a p8 hold latlier well, aud I have also 
found the i-loar, wbitt- "surgical soap" now for sale by 
druggists to be very satisfactory. Remember that the 
two fiiuctious of soap so used upon electrodes are nunllnil 
and Uthrivathiij. 

7. There is one other important use of soap in electro- 
therapeutics to which I shall refer here — cleanlinrns. Se- 
lected sponges possess qualities which make them ideal 
for labile work and "felt" is also a necessity. Can sponges 
and "felt" Im* kept clean, deodorized and aseptic? I 
teach that Ifii-y ran he krpi clean unlil ironi mif hi/ /imtiiiu- 
out use, and with no more trouble than a few rubs and a 
squeeze. 

My usual rlinical demonstration was as follows: Take 
any sponge, rub it on the wet skin of a dirty dispensary 
patient, and place it where decomposition will be favored. 
When it smells badly take it to the wash basin, dip it in 
hot water, dust on it q. s, of the pmvdered 5 per cent, for- 
maldk- soap I use, and squeeze it in ami out of the water 
till weTl raflTf^red; rinse clean and It is ready for use — 
smelling again as sweet as an ocean breeze. In this way 
I have deodorized a foul sponge in twenty seconds as a 
clinical demonstration, but in my own private practice 
no sponge or any covered electrode is allowed to become 
foul. Cleanse them at once after each use upon patients 
and they are then always ready. 

This indinpinmhli- formaliiic soa p ha.s be<'n a source of 
great comfort to me during the two years I have already 
used it. It is supplied by the maker in s mall tin box es 
with i>erforated tops and at a reasonable price per dozen. 
It should he sold by all dealers in electrical apparatus. 

8. At this point it would be well to test the various 
materials that have been advised for covering electrodes. 
You will soon discover that absorbent cotton, chamois 
Hkin, "punk," flannel, felt, clay and numerous other sub- 
iitances recommende<l will not answer for Inhih- applica- 
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tioim, I^rarn also by aotuul testH bow iniportani is proper 
tblrkitvuif in the rover of a galvanic (>lertro(]e. Tbiii covor- 
.. iiig lias burnt and fortiiivU many patients nbn uepil never 
have been hurt at all. 

fl. The next stej) in the utiidy of tecbniquc is the study 
of ftrin/tiiri- uptni Ihr iir/h-c rUvtn»lr whether it is maneuvred 
by tlie operator or held in plaee by the patient, or by »and 
bajri*. The study of rarifhifi priHuiirm willi all currents baa 
been an original part of my instruetion, and I um not 
awan' that any otiier cliiiie than my own has demon- 
strate<l iu importance. It is one of the line jmints of 
tpchni*)ue in which (lie master shows his superioiity over 
the tyro, and its relation to therapeutic renults and to the 
satiKfaclioii of the patient is closely identilieil with thf 
sdentitic rej;iilatinTi of rlie dose. 

Firm i-'inl titl will, aw a rule, be made at the stabil e, or 
so-eiilled dispersing.', <'hTtro<le witliont any special atten- 
tion, as the wpiglit of the body resting on it, or the weight 
of a shot, or sand, bap, or the Orm pressure of the patient's 
hands, will hold ii in place while the «»if li.ir.il^ ..f th.. 
|.i.^.^.j...v HI... »|-|.|ipi<Hl— ^ nu- with the Hwihliti iiard and 
the other with the maiiagemeut of tlie electrode 

l'rfH)siirf in practical (eduiique has two qualities — 
" nt faiUnrim and irfii fhl. An uneven pressun- will affect the 
nmiltn when these depeni), as (hey often do, upon the com- 
bined details <if the technique. Too light pressure alters 
\ he drtjrir and rlipth of current action, and pressure that \n 
to heavy will tux. the operator's hand or arm, or need- 
lesiily iDtpnse a bunlen on tlie patient. 

in. ^Yilh the constant galvanic current text upon 
yuurself nil variations in pressure, from mere rontaet of 
Ibe electrtMle ti> an omfHint beyond comfort, with wide 
variations in dose, u|Km dllTen-nt parts of tlie body, and 
with labile nni) stabile ajildicatloiis. Especially note al- 
tera rions in effects wllb dilTcrent presstin-s upon the fore - 
head. vi-rjiyt. "pp'T I""' '"U'T Mff'"' parts well covered 
with niuNcle-maiwoH and juirts thinly covered. The nhfrct 
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of treatment goverue the proper amount of prfxtinr in a 
given case. It takea into su-ooniit the amperage of the 
current, the movement of tlie electrode, the part treated 
and the action desired. It cannot be a routine. It is an 
essential element of the entire dose regulation, and is 
the instinctive selection of expert experience. It is al- 
ways important about the head, and upon the spine it is 
paHicolarlj important; in seeking relief from /laiii it is 
one of the chief details of technique, and eveu in the 
coarser tonic applicatious upon groups of muscles it con- 
stitutes much of tht? difference between the "artist" and 
the "day laborer." 

11, To illustrate: In a case of extreme soreness of the 
scalp in the region of the right occipital protuberance, in 
a patient with epithelioma of the tongue, I prepared and 
placed electrodes and adjusted the dose. Being called 
tn another part of the room I left the active electrode 
in the hands of a student who was not only a trained 
physician but who had previously received a full course of 
electro-therapeutic instruction in this city. When I re- 
tnrneii the patient was nervous and anxious. He was 
pager for »ir to again hold the electrode, and explained 
the difference in Ihe relief afforded liini by my rrni, firm, 
siii>j)oiiii! iirm'iiirr upon the right spot, and the less satis- 
factory results iif the uiievat pnssiirr of the student who 
let the electrode shift slightly off the center of soreness 
and varied the tiruiness of his irr iii. lie alsji>**ffd the 
electrode so that it wsis not always flat, and pressed it 
a gainst the occip- * lyjtlir"'^ ^..^p.n.-4i^j^ Hp IT'fii'llI''' Z"^''' 
head, thus faxing the i)alient's neck. All these points 
were developed as part nf the clinical instruction and 
their relation to results made plain. Therapeutic action 
of all currents is retarded by faulty pressures, and the 
patient may be made unhappy while the doctor wonders 
why? 

In cases of spinal tialvaiiizalion I have demonstrated the 
varying dosage from nape to sacrum, with the pressure 
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and swfH'p uf moTemeot Dp and down the spine aad_acro^l 
the lumbar.rpgion, essential to produce ttmir and rrfrr)tk-m 
in<f cffectn. TLen pasfiiig the labile electrode to a plijsiciaal 
to continue llie seam-e tbe patient remarked tliat ttbel 
wan ujaile "fidgetj- and tired" by the same current, samel 
doHage, ttjinie eleitrode and all but the same hand as be- 1 
forf. 

A'niiu taking; tbe electrode in my own band I have I 
again denioustrated the pressure and muvenieut that I 
once more refreshed and gratified her. Proper treat- ' 
ment she "enjoyed"; the other was neither pleasiint nor 1 
half as beneficial — fartH brought out in many cases by i 
repeated tests and inquiries. I'poii the arms of writer'a- 
cramp cases I have made many similar demonstrationn. 
t)ver and over again patients declare that if they were 
bUudfolded they could detect tbe first touch of my hand 
upon the electrode and no one else could deceive them. 
It has been my custom to demonstrate this test by having 
patients close their eyes while my students have wit-j 
iiesstfl the importauce of HkiUrd and nm prc.K««rr, 

The same element of intuitively direeted_ prt>sB ure i 
especially important when ilie 'physician is applyingl 
either a con«tant or interrupted galvanic or high-fre-J 
quency sinusoidal current, by the author's method, to the] 
jurincum. The muscles which need to be benefitted are iipl 
ilitTereiit layers and the skin of this i»urt is complicated! 
by the resistance of the hair and the proximity of the] 
spincier uui. An educated hand an<l well-regulatc 
dosage will gratify the patient; a hand with no attemp' 
lit M>lf-trnining will do Htlle good and may greatly aanojJ 

By eliuicul tests; by observing the efforts of studentsa 
by contrasting the results of many treatments similar ia; 
all reniiti-ls save ij uality nf vrftn iiirr upon the active ele< 
Inxle the conclusion is unavoidable that the study oCl 
VNrylng degrees of pressure should be one of the chlel^ 
details In home training in rorrect technique. There Isa 
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bat oiie detail of manual manipulation more important, 
to wit: rate of change. 

2. In the chapter on "Pain" in my "Tn'atmeut tif 
Disease by Electric Currents" I refer to tbf effects <if 
. ratf of ekange tti the current and the relation of tliis raU tii 
the energy of eurtnit neiion. What I here eay is, however, 
apart from hitrinsiv eiirrvut-Hlrviiriih anJ relates only ti> 
the labile ehrlnxh; i. e., the rate at which the operator 
changes its situation upon the tissues of tlic patient, 
Without educated skill iu this essential factor of tedi- 
niqne there is no real skill at all. 

In a general way applications are said to be /w/*i7r or 
stabile, but in many administrations the stability is rrla- 
tiff, and more or less change of position of the electrode 
IK required during treatment. How this shouli! be man- 
aged to meet indicatious is a study of rudimentary tber- 
ajieutics. 

13. Make the foHowing tests: With the coustaur gal- 
vanic current, positive pole, dosage 4 mil., move the labile 
electrode giiirkli/ across the forehead inid over each tem- 
poral region. Repeat a little -floirer. Kepeat at half rate. 
Repeat at •iiiarirr rate, lieifeat so slowly that the full 
Kwe^'p consumes about one minute, Uepeat again, con- 
suming two minutes. Observe the different impressions 
made ujwn the tissues and sj>ecial nerves by the different 
rates of rhfiiii/e «'ith an uiiehiimjii} cnrrent-«(r<7<.'///i. 

Make similar tests upon a case of diffused frontal pain. 
Also uiMU a caw of neurasthenia; also anemia, and con- 
trast the tolerance of the latter with a case of hyperamiia. 

Record the variable effects in tests on your own tissues, 
and make all patients an educiiting source of information 
by questioning tlieui on every point. No two cases are 
exactly alike, and certain types are very wide apart. The 
t echniq ue cannot be a ntutine, or rei)eated as a parrot re- 
peats a senTPnce. liut must be adapted by experienced 
judgment to the needs of every case in hand. 

14. XoH- take the spine and muscles of the bark. Regn- 
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late the dosage to uearly full tolerance and test the im - 
pressioux produced lij rates from yery slow to very rapid. 
Study the rate which is mdalhi; the rate tun'u; the rate 
stimulating, the rate aiiodijin; the rate mtisch'-contraeting, 
the rate rrfnithituj and pleasant, the rate tH^agtratftlr — and, 
liDally, hold the electrode ntill for sa ytiv y niu i.ptes in dif- 
fereut situations and note all the shades and complexities 
uf effect that depend upon the kiinck of tin- arliil hand far 
more than upon the cotit of the battery. Studiously strive 
to master the propi-r manatjancnt of tin- hand in all electro- 
therapetitic operations. In going up au<l down the spine 
observe the comfort with which a (juick movement of the 
electrode will gl^ide the current past a troublPBome^Bmall 
eruption, while lingering on the same spot would make 
the patient flinch as from a bum. 

Note the ease with which 20, 25, 30 miliamperes are tol- 
eratoil on normal akin betwi^u the Irfner cervical ver- 
tebne and the sacrum, creating a sense of wHrnith, glow, 
refrcshmt'nt and tonic effects whicli are iuvDhmhle in 
neurantheniHs; and note also that 20 mil., or even U) mil., 

I and often but 5 mil. will tease, bite and burn the same 
patient in the most irritating manner at another time if 
the Hkin then n^Uects some disturbance of diK^stiou or 
approaches the state which a rubefacient causes. Then 
Ireatment must 1m> dcfen-ed till the skin heals, for not 
even skill iu teclinitiue nor adjustment of tlie rate of 
rhnnge lo perfection can make the positive galvanic cur- 
rent an ideal sedative and agrc-cublc tonic through an 
epidermis that has holes In its epithelium. 

\Ti. Now lake (1) a normal arm, (2) an arm with in- 
rreasiil excitability ami (3) an arm with diminished re- 
at'lion lo the galvanic current, and change lo the nega- 
tive polo, 15 mil. The labile electn»dc must be well 
mtoiMxl. Regin on the flexor surface and move the elec- 
tro«le v ery slowlv fro m, l lie wrist to wardt h y juuUa. Ob- 
wrve that aw Hie iimln r potrirw cimj i undtT the electrgde 
uu sudden Htart riMiiM-K~i lie maKcb-K inio action. Now fol- 
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lows oiie of the prettiest studies of rate of t-lianije that can 
be made. Over the flexor motor points of the forearm 
and next over the inner surface of the arm, sweep the 
electrode with firm pressure and a j^ raduated increase of 
^peed. It should be done with the free wrist movement 
that praetii-e alone gives the master of this technique. 

At first the musi'les only stir; they can be seen to move 
with greater and greater energy as the same current that 
before crept upon a motor point and left it slowly now 
rushes at it with more startling suddenness and begins to 
produce the mak<: and break effect of an interrupttd current, 
Intrnnliy of muscle-jump keeps pace with quickness of elec- 
trode movement, and under the arm upon the median 
and uinar nerves where the skin is thin the conslant gal- 
vanic current can be made to set up as violent a contrac- 
tion as if a powerful intermittent faradic current was at 
work. The fJexihility and cwilrol of Ihe Dperator'i hand gives 
great range to the degree and kind of contractions within 
the scope of an ""<'^\\i{i\i\'il (luV'"' while the dosage itself 
can also be modified to suit the ascertained reactions of 
each patient. 

In the three arms just compared, the different inten- 
sities of contraction that will be made by the same 15 mil. 
afford a study of special value hereafter in regulating 
current-strength to produce desired therapeutic efifects. 
You can see the effect as you make the tests, can record 
the dosage that produced it, and can form a general idea 
of what is normal and abnormal in reactions. 

Iwater I shall teach how to determine the therapeutic 
values of different grades of muscle contractions, and 
how dosage is regulated by the operator with scientific 
precision without a single question to the patient. 

One of the points often noted by my pupils is the fact 
that r adjust cnrrent-s^^ i^t f tli to definite dosage for 
definite effects with all currents, and rarely ask the pa- 
tient anything about it. The properly taught physician 
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f-aii Ik><-i>iii<' a bi-lter judge than the patii-nl, biit at pres- 
ent wv muKl roiirinue the stud; uf labile techiiitgue. 

l(i. Now iiiild tbc* I'lecfrodc upou a part and slowly 
fwuup the punitive galvanii- current till the skin protests 
against more. Wait one minute. Then advauee the meter 
needle lill tlie curivnl again burns and bites to the limit 
of toleranie. Then wnit till sensation is I'omforted. Now 
assume that the part is the seat of n congestion or pain, 
which it is the intent of treatment to relieve. Assume 
thai your electrode covers bnl a quarter of the part. 
ObviouKli,' liere Ik primarily a xtnUiti npplication, which 
must become labile eiiougli to enable the curn-nt to act 
iu turn tlpoii the entire area that needs it. The eleetmde, 
therefore, must be wunil. At what rtitr shall it lie moved 
to jirmluce the best effect with the least discomfort? Far 
uior*' forcible lliati iii.v te.\t will be the object -I eBS<(n of 
trial iHM)n vour own lissiies. Kirsi move the electrode 
tfiiirkljt off the tissues in which tolerance has been devel- 
o|k'd b,v nhir adjustment of the chemical reactions in the 
skin. II will at once rest on parts in which no slow rdienii- 
ical adjuHtmeul has taken place, and the sudden changes 
that S4t-k to create an etguilibrium will be felt as a semi- 
burn. It is not a raU- of rhmii/r that will be relished by the 
average |ia1i<>nl. 

17. Next try nthiciug the dose one-half, then shift the 
elerlrmle In Hn untouched spot and build up the dosage 
as iH'fitre. This is u way that Is sometimes needed, btlt 
Is not my preference in average cases. Now test what is 
nsually the most effective and is always the simplest way 
If the stale of the adjacent skin is not opposed t'» it. Iloltl 
the electrmle still, as Hrst ilescribed, until the mind of the 
o)HTator, projected Into the lissues, recognizes as the 
nkilled oiM-rntor can, that the desired action has been 
wt up iH-neath the contact. The dosage is now estab- 
lliifae«l nail n-mains uncli»nge<l. With a neat and almoiit 
inineni'i itible twislin n and firm ptrssurr the ele<'trode Im 
slow Iji uianeutrcil over Mie affected part. It creeiw upon 



tb** new tissues with tentative caution, allowing tlie 
thr.^j,U.^,^,] in-itntin.i In siihsj.le he^.>fe it atlv.n.ifes h^lf 
au inch . Its niovf-ment is patient bnt perBistcut; asiegg, 
not a rnsliing attack. The total time involved in treat- 
ment is about the same as bv any otber method, but it is 
more worknmnlilie and productive of better results tban 
any other method may be. 

18. Remember the rule of tolerance, that on a red- 
dened skin a small amiierajie tends to "bite" sharply and 
feel hot, while on a pale skin the same amperage may not 
be felt at all. This rule applies to all currents- galvanic, 
indnctitm coil, sinusoidal and static. Rut remember that 
the superficial sensation of the patient is not the guide to 
deep therapeutic action in the majority of cases treated 
by the constant galvanic current. 

19. We have so far considered only the cminlnnt gal- 
vanic current. Let us now study the hilimiptnl galvauic 
current. Its main uses employ slow rates of )iinkr and 
firrak, which are secured by tlie adjustable automatic 
rheotome. A batter>- without this rheotome is incom- 
plete. If provides a current which is among the most im- 
portant of interrupted ciin-enls, and is often indispens- 
able. Its great field of work is ui iisi-nhir, for the galvanic 
current lajsattide its electi\»lytic actum when its constant 
flow is interru]ited. 

20. In setting up muscular contractions for curative 
pnrp()se8 a knowledge of correct dosage is necessary, and 
I shall now tearh it. 

Never ask your patient if the current is "strong 
enough," and never oblige a patient to complain that you 
have made the current "too strong" when yon are em- 
ploying intciTupted currents to contract niuailes. The 
physician is a better anatomist than the patient; he i» 
» better clinician, and he should know better the physi- 
ology of muscle fibres and the n^sults he wishes to accom- 
plish. Dnir nijiilntum in, irUh inr, a iiinltcr of prcritK; nvi' 
entifu" avniracy, adjifstahlc to all pondifioiis and agr.a, fro, 
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Inthyhood to senilily, trilhoiit aiikiinj ihr patient a single qaen- 
lion. 

I'atieatu mnm reroguize that 1 kuow better than tliey 
could tell iiie wlien tbv fiowiBP is "just rijibt," and pliy- 
HirianM utteuding my i-litii<.-8 for iostriutiou have not^l 
Willi BUPin-iHc that ill almoHt thi' i*ntjre therapeutic rannc 
of all I'un'entP I seldoui make auy inquiries on whii-li to 
base dost" n'fjniatinn. Tbc pn^ier principles should be 
launht in all rlinicB, but so far I have nevtT learned tbat 
they were tau^fht anywhere outside of my permmal deiii- 
ouHlratiuuM. The formulation of the prineiple has bwu 
mine. 

The HeD8e of loiirb, the Henne of hrarimj and I hi' 8euMe 
(if xiijhl are the tjiiidrs to the adjustment of all ciirrenls 
ti» pnxhice indicat4>d therapeulir avttouK, with tlie ex- 
I'l'plion i»f a few varieties of techuiquc for special pnr- 
po»e8. In the abcive statement all dcvires eonuecled with 
batteries are eonsidered elementary, and the skill of the 
operator who is properly trained can alone employ them 
with i>xrluMii>u of pieoS'Work and with the accuracy of 
Hcieniitic principles. The tjalvanie current is cimtinnouR, 
nnh'Ks the circuil is broken. A complete switchlmard has, 
as I have said, an automatic i»lernn»ler to bri-;ik the cir- 
cuit at rates desireil by the physician. The simple clock- 
work rlieritome IS not perfect, bnt jjives me the most sat- 
isfaction anil the least Irouble, Ity sliiftiii;; a slidiu g bal l 
the penilulum of it can l)p made to swiiin slowly — about 
100 perifHls iM>r minute— <pr at faster rates up to ,100, «r 
fiOO, or more ]wr minute. 

The jir/(xrw/)(cd galvanic curn*nt has many uses, and 

from llie surprised remarks of some of my sindeiits who 
hare not only used a galvanic battery for years, but have 
bail <'*nisiderab|p ele<-tro-tlierapeutic instruction else- 
where, I jud(P' that the importance of it is nearly un- 
known to the majority of medical prai'litioners. Make 
the fnlbiwing tests : 
21. (iare nue arm to Ibe nhouldi'r, rettt any part of the 
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forearm upon the positive pad electrode, auti c-onuevt 
a medium-sized hand electrode to the negative terminal. 
I joth tbese electPodcB are to be prepiired according to my 
special directions, which cannot be repeated in every 
chapter. The lubricatio a w ith soap must not be for- 
gotten. -— - 

Now adjust the switchboard to give the intcrniplcd cur- 
rent, throw in 30, 40 or 50 cells, raise the rheostat to zero, 
and stai-t the pendulum witli the ball at the bottom. Then 
in turn pressing the hand electrode upon the diffi-rent 
flexor and extensor motor-points of the hand, forearm 
and arm, test every gradation of current-strenyth and 
every variation in the rate of change, i. e., the rapuni;/ 
of the iiifvrnipliou. With the slowest rate, first cautiously 
increase the current from zero until the muscle faitUJjf 
stirs. Look at it, feel^of it, add a little more current and 
note the added action of the muscle fibres. Now train 
the eye to see and remember, and the fingers of the hand 
holding the electrode to recognize and never forget, each 
definite response of muscle fibres to each definite acces- 
sion of current-strength. 

The contraction liegins as a gentle wave <if motion. It 
Ij^ls more and more beneath the electrmle and affects a 
greater stretch of fibres as tlie energy of the current is 
increasifl. You note that it is now vigorous enough to act 
as a Hlimiiliis to circulation, but underworks the muscles 
if the object aimed at was to be the invigoration of ^ick,,^ 
sh ar]> ex ercise. 

With more current the muscle contracts and relaxes 
a greater rise ami fall, and takes on the peculiar 
ffatil it^quaVitj which is the evidence of correct dosage fnr 
the purpose of tonic exercise. 

The range of nuirrnicut of the fibres shows the extent 
of the cjvTcr'w, and the claxtinhj proves the contractions to 
be witliin the normal limit of endurance. 

There is no pain about it, and it Is refreshing to an arm 
that w_as tired before treatment. It is the exact dose 
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regulatiuQ for this dpfioite purpose, anil being independ- 
ent of tbe advice of the putient in as applicable to an in- 
fant UK an adult. The trained eye can sw it, and tbe 
trained Mense i)f toucb will always, recognize Ibis (M<ij-i- 
nnnii tlasllc finaHtij in tin- contpaclions of any group of 
muscleB in tbe body. Tbe prinriph- appliet* to all muttdes 
and all ourrt-nts anil only fails an a guide wben complete 
paralysis prevents response to the current. 

32. Now increase tbe dosage a little and note tbat wbat 
was rrfrrxhbiii before is presently creating /u/m/hc As 
tbe current Increases see and feel lion- tbe Moir of tbe in - 
■ternii>tion now nh-iktx o« nii a hmird. Tbe fibres tbumj), 
Tbe sbarj) jerk of the niuseles bas no sense of elastir'itjf 
left. Tolerance and endurance are being rjTirdrd, and 
soon the iuiniedi.'ite discomfort will give piai-e to com- 
plaints of jiain anil ij-hmiMfiim. Is it not simple? 

Hut do not leave tlie . n rrent at the //if>»i/iiii'; iio int. Cut 
it down lill you again "feel the nsi/iriMf tbat suggiitts 
rubber, or a fall ii{M»n a spring mattress ratber than a fall 
upon a stone paveuieul. Then begin to test tbe difTerenre 
between your comfort wltb this restful and n-frcMblng 
current wilb its ilmr rale of interruption, which permits 
tbe muscle fibres i» relax after each contraction and rates 
of two, three, four and five times tbe Bi>eed, which give 
the fibres less and leM« time to relax and renew thelT 
energy. 

(As " all work and no p lav' ijiaketi Jack a dull boy," so a 
ate uf interruption which makes the muscles contract 
(work) two-tliinis, three-fourths, fonr-iiftbs of the time. 
Mm) finally nil tbe lime, and Ittin'Ji iw jf/««;eX'^^'-''-i' 'Vefiapcwji- 
ahir ri'sl nbicb complete relaxation affords, cj-hnufit/t the 
%-itnllty of tbe muscles in pro]>ortion to the tliitturbance 
of the normal relation between work and rest. There- 
fore wllli rapltl rates ytju must ailjust the dosage to toler- 
anre on iln* mime principb- as before. 

23. Note aiKo another point. Vou can run o hundred 
jrardii at n nite yoii itiuld not run for a mile; you ran 
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sustain a wei{;Lt for n niiuiite that ynu could not bold up 
al) liav. Therefore, test how tissues can tolerate, and 
benefit by a short, shiirp,t'.c(r«« of ninrnt, f/^iickfij rcduvrd 
and moHuntanlij ftdcaiiml, anil you Imve the phil<)sophy of 
the value of the "swt-lling" method which is bo often a 
neat resoune of skilled technique. Practice this import- 
ant method and learn the proper limits to its rise and fall 
of dosage. 

Test every ]>o8sibU> variation of dosage with the in- 
terrupted galvanic current on all the museles. Test both 
on yourself and on intelligent patients, who can reply to 
your requests for information during the period when 
you are acquiring skill. 

24, Mhile the miliampere-meter will not register any- 
thing but the caimlaiit galvanic current and is useless as a 
measure of the interrupted galvanic current, yet you can 
easily make comparisons in the followingjiractical way: 
With the electrodes in position increase the eonstant cur- 
rent to any desired point, say 10 mil, Tlien, leaving all 
other switches and the rheostat unchanged, switch in 
the interrupter and note the degree of eoutraetion which 
is obtained by this equivalent of 10 mil. The nredlr will 
fall to about zero, but flic samr amoani of current is at 
work. Test 15, 20 and 30 mil. in the same way. Or, 
after selecting the dosage, you can simply remove one 
eord tip from the terminal post and mah' tiiid hriak the 
contact by hand a few times for this test. 

25. After teaching yourself all that can be learned 
about the relation of current-strength to currfj}/ of von- 
traction with the nirfaiin pole rep<'at the same with the 
ponUivc pole. A very few experiments will demonstrate 
the reason of (he un^'ersaljule (applicable to all inter- 
rupted currents) that the active electrode should be con- 
nected with the negative pole when the purpose of treat- 
ment is the contraction of muscle fibres. 

2B. Next note that whether you bnak the galvanic 
current by hand or by the clock-work rhtfotome, the eur- 
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rent makfin its contractiuu and kt9 ijtt at once, even though 
by hand .voa still hold the coni tip on the termiual. There 
is no telanns or ernuiping grasp of Ihe Tmis<-les, sut-h ai« 
yoii obtain with faraiiic, sioumiidal iiud Levd^-ii jar cur- 
rents. This is simply owing to the character and rate of 
the interruption. The reciuiremeiits for tetuuiziiig con- 
trnctiuDK are iuterruptious mlin;/ .id rap'nUy that the 
niUBcle fibres cannot rehix between the surcession of 
blows that stimulate the function (»f rontniction. The 
galvanic current will act in the same manner if llie com- 
ditmiii an- fulfillrd, as I demonstrate easily by inrreasing 
the rate of iuterniption beyond that ordinarily usinl. 
This is done by hand by an expert in technique. 

Nearly all uses of the interrupted galvanic current 
relate to moderate or slow rates of interruption fur thr 
n-fimii that the apparatus is constnicted with this limita- 
tion. 

27. \{ is important to test the differences in t/ualiltt 
and iittttntilfi of contractions furnished by tlie iuterrupteil 
galvanic current as compared with slowly interrupleti 
coil currents and the static current. To do this rt-jM-at 
the same t:e<'hnique with each furm t»f current on your 
own arm. 

Note the hrwultr lift of the '/''•■"'"" gulvauic ^mjnr^c and 
thus understand why H ailiun nwrrjilirvH nl u limr and will 
often set up coutniclioUK In cases of panilvHiH, which will 
not n-sjHind to the common faradic battery. (.'ontrast 
■lid study these qualities of the diffen-nt currents so that 
yon can instinctively select the one best indicated when 
you confmnr Ihe prob)4-ms of actual practice. 

2fi. I'nKsing now from Ihe subject of musi-ulur eon- 
iniclions, li'l us again turn to the constant current 
About the kiiid the further study of rair i>f rkaiujr in the 
eorrent is important. Also Itie location <»f the non-active 
elii'trtMlc. AIbo the dire»-ilon of conduction, whether 
■iloitg or across nerve paths. 

I'nssa small cuiTeni transver»M>ly throngh the lemp«iral 
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rcgiotis au(! f;;nuluall.v iuii-fuse it from z»ro iiiilil yon havf 
If-arDfti t-nough. Also pass a currf'iit across from one ear 
l(» tilt' otlit-r, and from one pueumogastru! in tlie nt-ck to 
the otbor. Tests of varvinf; ilosafte will do nnu'h to elimi- 
nate all BHcb prorednres from your futnre treatment of 
patients. 

29. Now make firm routao t upon the abdomen witb a 
'iirr*' l""'i "TlTiYf. I't*'''"''"'^' A luuulafie will hold it in 
place ami release yoitr bands. Press a positive ele<-trode 
upon your vertex and test the seusations and taste set up 
as the current slowly rises from 2 to 3, 5, 7, or HI or more 
milianiperes, Exi>erieiice the peculiar cnisbiii;^ sense of 
iceii/ht upon the vertex that develops as the current passes 
(oieranee. Tbis tolerance varies in different persons and 
depends somewliat upon the amount of biiir, but in your 
own case carry tbe ditse n|) to and beyond tolerance so 
that you will iifterwards appreciate what it means to a 
patient if you neglect tbe pri>per precautioi 
rapid and slow cbiiujies in the amperafje. 

If your hair is thick, note that little 
through until it has been wet by tbe moistu 
trode. If the hair is thick the application to ibe vertex 
is essentially stabile, but If Ibe head is bald or the hair is 
thin then any ilesired movement can be imparted to tbe 
electrode without inhibiting the dosage. 

30. Sext change the positive electrode to a small 
sponge-covered ear bulb and study the very particular 
and slow rates of cliange in amperage required to avoi<l 
vertigo in treating this part. The limit of dttsage may 
be 3, 5 or fi mil., but if you test both poles in tbe ear and 
alter the rheostat so that the maximum dosage is devel- 
oped and reduced at various rates you will learn tbe im- 
portant fact that the vertigo is not caused by the quantity 
of current, but by di^turbaucr nf Un Fqiiilihrtum. A patient 
may J)e !ii_ade as dizzy by youi' suddenly cutting out the 
last half miliampere at the close of treatment as by your 
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incTc^aHiiig the current half a miliampere past tolerance at 
the be{;innin{i: of treatment. 

31. The uses of the constant galvanic current in the 
ear an* few but important, and con-ect technique is vital 
to using it at all. Kemember the following rules: 

^. Tse all precautions to reduce resistance. 

b. IMace the non-active electrode un<ler the forearm 
just above the wrist, or on any convenient part jjo^^i 
// •i///.vn /w (lirc(* tion from the ear underiroimr treatmen t. 

c. Begin at zero and cause the current to creep at an 
even and snail's pace from zero towards the desired 
dosag(*. 

d. At the first report of faintness stop moving the cur- 
rent till disturbance* c(»as(»s. 

i\ An incn^ase of mw^ |nilini^^p<*^'f^ yf^v niiniit<* and de- 
crease at the same rate is not too slow for correct 
terhni(|ue, and slow(*r may b(* recjuinMl in sjWM'ial cases. 

f. It is as important to reduc<* current very slowly as 
to increase it very slowly. 

(J. Do not break the contact or the current during the 
Ke;iiH<». 

Pniriire tests wliicli will impress these* points on your 
tfiiiid for the lieiiefit of your patients. 

:5*J. K'('t;iiiiiii;: the pad electrode on the abdomen next 

< Ii;i[i;r«- iIh- >*mall ear electrode* to a labile hand electrode, 

HJzi* 'Z\\\, and niak<* tests of dosage*, polarity and rate of 

chaiiL'*-, upon ih<- sid<*s of tli(» neck from the ear to the 

rlavi«I«- alon;: the lH»rd<*r of the* ste»rno-eleielo-maste)id. 

Il<n-, a;.'ain. nausea and ve*rtigo ean be* eause*el by im- 

prop«i- \*'r\\uh\\U' and dosage, and the* physieian she)uld 

prai Th !• on liinis«*lf until In* kneiws what he* is ele)ing. 

Iler«*, aibo, friction from a starclH*d eedhir, or e'onelitie>n8 
of \ariouh kin<U, niav atTe<t tiie* skin s<» that tenele*rne*S8 

is abnormal. Learn to know neirmal e'e>nditie)ns and all 

fMlie-rs will tlien Im* re*eognize*el and ean be* manag(Ml ae*- 

e-ordingly. 

X\, Next te*Ht local anel stabile* ]ipplie*atie)ns te) the eye. 
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Tolerance, dosage, effects of different rates of change, re- 
versals and mild and slow interruptions are the points to 
study. 

34. Next test a series of water-bath applications to the 
arms, hands and feet, with both constant and interrupted 
galvanic currents. Note, with the hands in 4vater to y 
above the wrists, how the positive pole^bited more than f, 
the negative; how a red line of demarkation burns at the 
edge of the water if you do not know how to avoid it; and 

how intolerable a quick reversal of poles with the full 
current is felt to be. 

As both your hands are in the jars of water an assistant 
will be required to move the rheostat as you direct, but 
you should watch the meter and carefully note the effect 
of every alteration of the dose. 

A pair of the author's "sinkers" are very convenient to 
connect with the battery posts and drop into the jars to 
make the circuit. These "sinkers," devised bv me some 
years ago, are as indispensable in my work as a pair of 
conducting cords. 

Now test different depths of immersion \yit\i either 
hand. Prick a finger with a pin and see the trouble it 
makes and learn to inspe(*t every part that you may here- 
after attempt to treat in a water-bath electrode. 

Also vary the amount of water in either jar so as to 
learn how to equalize action at both poles when this is 
desired, and how to make one active and the other "in- 
different." Test also the dose gradations upon the same 
area of contact and the same dosage upon different areas 
of contact. 

35. Make foot-bath tests in the same way. Also take 
two equal cups, or tumblers, and fill them three-quarters 
full with warm water. Make them into electrodes by the 
aid of my "sinkers'- and connect them with the battery 
terminals. Stand them side by side and immerse the 
thumb in one and two fingers in the other. Test dosage 
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Hud rates of changf. Add bii-urbouate (»f soda to il»- 
water and repeat Hie tests. In notity finger joints simi- 
lar methods are useful. I oiake great xiuv of water u« a 
means of eontart with irregular surfaces, and nothing 
else fan rover certain parts with equal satisfaftion. This 
is e8i)eeially true uf the male sexual organs. It is Irue ot 
the hunda and feet. The tiasal mucous membrane can 
best be reached by water, and the softness of the eontart 
of water is unapproachable. 

So far these waferbatli tests have been made with the 
cijuslant form of current, but familiaritv witli tlu- inter- 
ruplwl current is eiiiially impurtaiH. 

Itelurn to the jars in which the hands were first im- 
mersed and tests as follows: With the interrupter ad- 
justed to KM) jieriods per minute an<l equal ronta<'t with 
Ixitli hands incii'ase the dosage until the muscles stir. 
Note at which /W* llic beginnings of muscular coutract- 
tiou are first felt. .\s the current is advanced in strength 
observe how much greater contractions occur at the nega- 
tive [xdc than at the positive pole, Obst>rve also that lu 
affect both hauils in the jars the current must traverse 
both entire arms and cmss the spinal nerve centers, a fact 
iif great clinical moment in certain cases. 

ri". \ow note that if but one liand or arm requires this 
technique the other Is maile (o work also, if you wish to 
set up strong contractions in your right arm you cannot 
raise the dose within I he tolerance of your left arm if the 
right is in the positive jar. Tlils teaches the seleilion of 
polarity for the active eledrode. liut tliere is still more 
lo leorn. Fix the current at full tolerance for the right 
nnii after rhanging the i)4>larity to negative and note that 
the left arm muscles are still contracting vigorously. To 
«4Tve the mere puq»ose of completing the i-ircuit they 
shonhl be worke<l no more than is necessary. How can 
tbis be done? 

nave un nwdsinnt gradually pour mort> water into the 
"Indifferent" jnr and note the result as the area of nmtact 
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is enlarged. If the jar is high enough to raise the water 
half-way to the elbow the reduced density of eurrent now 
rt'ducen the work of the niuseleH of this ami so that the 
purpose of contact is served witiioul the fatigue or dis- 
i'r»nifort of unneiessary work. 

3S. Having learned how to make one jar art as an in- 
different electrode proceed to make a series of useful 
tests in the other. 

Plunge tile "active" hau<! t<i the bottom of the jar and 
adjust the dosage to produce mild full-arm contractions. 
Gradually draw out the hand and note the rise in inten- 
sity of ihitmii as the water falls below the wrist. With- 
draw half the hand; then the thumb; then, one by one, lift 
out the finners. There will be a limit to the comfort of 
doing this, but you cannot learn in a better way or more 
eonelueively some of the great principles of eleet)"ii-al 
action. 

39. Now revei-se the teat. Immerse only the index 
finger at the beginning. Find the dose of tolerance and 
then dii) in two fingers. Note how the doubled contact 
divides the current and the contractiona. Let the whide 
hand drop bacli into the water and note as it is again 
covered how little nctiim upou the muscles is now caused 
by the same dosage of current-strength that measured the 
full tolerance of one finger. Test how large an increase 
of current is n-ipiired to reach full tolerance with the 
larger cimtaet. 

40. Now amie important refinements in technique. 
Huise the dose from zero ami closely study the 'juQlUy of 
each contraction as the current develops incipient action, 
miJjJ-Tlastic action, full elastic action, noueiastic over- 
iiction, and finally strikes the muscles the lense, hard 
blow that hurts. Here is a rich field of research. Make 
itie most of it. Test all rates of the interrupter. Study 
all possible variations of the dose. Keep your mind on 
the physiology of muscles and on the physiology of the. 
circulatton while testing the degrees of action that are 
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1»-1mw llie cxluuiHtioii <»f over -aftion auil yoii will iirrivp 
Ht (-syi-l ri'siilts ill practice when uDtaii;:bl opfrators fuil. 

41. Xovv ilcculy imiiii-i'Ki' the hand and increase the 
ciirrenr from zerii. Wlieu riiaximuin contractions occur 
in Ihc fun-arni witli ilic unisdes free, shut the fist and 
make increasjiy; tetiwiou in ilic liand. Note how the cen- 
ter iif Irtcai^-yjiJraclioH iuniiediiitely changes and passes 
ftirllicr nji the arm. vVTteriia'fel.v open and close the fist 
and uote the alterations in effe<t. Now twist the forearm 
in various ways. A» you thus alter the relation of 
muscle groups to each other the current also acts u{>ou 
them in an altered relation and the study of what iii- 
t;enuity can do in this resfiect is one of the most im- 
porlaiit object lessons in local work upon the tissues, 
iiotate ilie ami slowly ia hoth directiims. Flex ami ex- 
tend the baud. Open and elose the fingers. Separate 
the finders. Twist the hand so that the thumb side and 
the little finder side are alternately out of the water. 

A hundred variations can be made, all full t>f interest 
and clinical value, A few monienls' attention should be 
given while making these texts to the convenient sittipg 
of the patient and arrangement of the jars, so that the 
slUfiiUh-r and back muscles will not tire during treatment. 

If would take many pages to descril>e in full the differ- 
ent uctiiinH that can Ih- studied in water-bath eleetroileti, 
but the outline of tests here given will suffice to start the 
reader on his road to skill. If performini with can> and 
rt'liewed study of physiology the benefit will be in<Tea»MHi. 

42. Panuting from these tests with water contacts, take 
up the slady nf dose regulation througli large electrodoB 
In ntnliilt work njKm (he trunk of the body. In the re- 
rtimlwni position place a padelectrode. Sil2 under the 
lundiar spine and a similar |md on the ahdonien. Una 
the whole gamut of rates of change with the constant 
etirrent and then test all degrees of dosage with the In- 
i>*rrapled enm-nt. The spinal electrode ran next be 
shifted to other le%-«-ls for re|M*atefI tfSlii. Id Rvnet-ology, 
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and in mauy cases in general practice, ttiis is a oioBt im- 
purlant form of tecliuupie ami should be thoroughly 
mastered. 

43. While the large electrode is under the spine also 
take a s mall h^ pd plpf-trodp and with the interrupted cur- 
rent practice cont racting the abdominal musc les aud in- 
Hiiencing peristalsis of the intestinal tract. In future 
rases of constipation tliLs practice will be found useful. 
By this tiine^Hw experimental faculty will be sufficiently 
developed to practice whatever may become necessary in 
any line of galvanic therapeutics, 

44. We have spoken so far only of covered electrodes. 
The galvanic current is also employed with bare metal 
electrodes and then chieHy by stabile applications upon or 
within moist tissues and not on the dry skin. It is well, 
however, to know how it feels to hold a bare metal elec- 
trode upon the dry skin of any part of the body, aud a 
test can be made with either pole. Before the burning 
sensation passes into an actual burn reduce the eurrent 
and remove the electrode. Probably a single test of this 
kind will teach the physician enough to inspire him with 
care for the future protection of his patients. Remem- 
ber that galvanic burns heal slowly and it is best to avoid 
them. '"' — — 

45. Needle punctures can also be tested on your own 
person. A small wart can usually be found somewhere 
on the body and affords a superior home-clinic for nega- 
tive electrolypis. But how to avoid the hot, burning pqin 
at the needle? Why. the principle is the same that I 
have been teaching all along the use ofi galvanic elec- 
trodes. Dry rt-sista mies and frictio n mean hmt. Satu- 
rate the part with al kaline hot ^vate r and the friction of 
the current will lie less and the comfort more. 

46. The study nf the i-fTeets of tlrii rrsixtanrm and the 
contra-effects of alkaline saturation form one of the basic 
and moat important branches of scientific electro-thera- 
peutic research. It is a briineh to which I have devoted 
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a great deal of attention. No one can know too much 
about the niauup>nient of rtHinlaiifc \n electrir rirruitx, 
ant) uiue-tentliH of the suffering; wliifU is needlessly 
caused imtieuts by iintaU{;Lit operators in ilne to their 
lack of iufomiatinn uti tbiB one point. 

I have never in all my experiein'e caused a single burn 
of the skin in the slifjhtest degree with the galvanic or 
any other current, but patients have co me to me from 
other physicians bearing scars and ulcers that all frieud» 
of ^ectKt-therHpeutics must grieve to see, l-earn to 
avoid them us easily as you lonji ago learned to avoid 
burning patients with local applications of heat. 

A few tests with bare metal upon tlie skin will also 
Impress you with the importance of Ihifknrss in the cov- 
ering of ordinary electrodes. 

47. Iiidinr ('alfiftbiirviiH. — To test the question which 
galvanic pole drives iodine into the tissues and to im- 
press the answer upon tlie mind, take a shallow crock- 
ery disli four inches wide, fK)ur in an inch of plain water, 
add a halfteaspoouful of powdeit'd raw starch, stir till 
it is ilissolved and add a dram of ten [>er cent. K. I. solu- 
tion. Into this while, opaque, fluid place the metal tips 
iif two conducting cords fnim the galvanic terminals so 
lliat they are about Ihi-ee inches apart. 

Pass :;0 mil. of constant curwiit. Watch the action at 
eacli lip in a gtH>d light. Observe the commencing evolu- 
tion of dark iodine at one tip. Which one? Look at the 
switchboard and reconl the answer. 

Note how far from the tip the iodine drifts and observe 
the opjiosite tip. Now revepsi- the poles and note the 
change that occurs. Walt live miiiut4's and t\x in your 
mint) which jmle pushes away the iodine and would there- 
foM* carry it into tissues if reipiireil. 

Next re|M>at the test for ev<dii(ion of free imline from 
K. I. wdutlon with :., 10. 15. 2(1. .t<). 40 mil., so that you 
will edU4-ate yonr judgment as to the projier dosage for 
efflcient iicflon in l>i<T»|n-ulic practice. 
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48. Cupric Cataphoresis. — Boil an egg hard; shell it. 
Also procure a "chunk" of lean raw beef as large as your 
fist. Connect two conducting cords to the galvanic ter- 
minals and to each tip of the free end attach a piece of 
stiff copper wire three inches long. 

Brighten each piece with fine emery paper and plunge 
both wires a half-inch apart through the middle of the 
egg. Pass 40 mil. for five minutes and observe the ex- 
ternal appearance at each pole. Sih:^ the dilating, soft- 
ening action at the negative. Touch the negative wire 
and gently twist it. See how free it is. Now do the 
same with the positive wire and note that it is firmly at- 
tached to the substance of the egg. 

Leave both wires in dtHy cut off the current and with a 
knife cut through the egg so as to expose ea(*h wire. 
Study the opposite manifestations of electrolytic* action. 
Observe how much of the green oxyrhloride of (*opper was 
produced by the dosage employed and see how far it has 
been diffused from the wire into the (*gg. 

Repeat the test with varying current-strength so that 
the picture of the action and the dose recjuircMl to pro- 
duce it will be impressed permanently upon the mind. 
Bepeat a test also with tarnished wires so that the reason 
why it is necessary to always brighten copper elec'trodes 
before use will be clear. 

Observe that the po,sitivr current aloni* attacks the cop- 
per. Both poles affect the /m//r.v. If you have any linger- 
ing uncertainty as to th(* (electrolytic action of fara<lic, 
static or sinusoidal currents, tc^st them in the* same wav 
and no further doubt will remain. 

Interrupted currents of all kinds — even the interrupted 
galvanic* — l ose the continuous chemical action which 
alone produces electrolysis. 

Now plunge the same wires, freshly cleaned, into the 
chunk of meat and study by separate tests the amount 
of time and the number of mil. required to actively de- 
posit the copper around the elcM-trode and to make it ad- 
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here, I'ruclicc \nt\v to Itjoscn it bv n'versiiit; the [Milar- 
ity. Refer to the pbysiological action of the yalvanu- 
current aud demonBtrate iii* man.v uf theKc actions ait pos- 
sible, observiug the differences between the negative and 
positive pole. 

Leave the po8iti%-e needle in place and shift the nega- 
tive wire to a part of the meat two iuehes awa.v. Insert 
all (he eell»t or_vi»nr battery and cat out resistenee b,v the 
rheostat nniil the maxim inn amperage is registered. 
Then gradually push the negative wire nearer and nearer 
to tlip positive until tliey are linally but a quarter of an 
inch apart. Xole Ihc changes in the reailing of the meter 
during lliis (ewt and learn froui it how great a difference 
in the dosage ran he made by reducing the n'sistance be- 
tween the electrodes without increasing tlie number of 
eella employed. 

Note also the genlle rhemirjil nriion with a small 
dosage, the '"caustic" efTect« of higher amperage, aud 
keep on increasing the current and observing the action 
till at last a "cautery" effect is obtained. 

Study of these things will ai<l yon to eompreheiid the 
re<i«irements of correct technique for difTerenl effects In 
the trealmenf of patients, tut the full action of each de- 
gnv- of current intensity upon living tissues with senlient 
nerves and rirrulalinij hlimd can only be faintly shadowed 
in these experiments. Still a sure foundation of under- 
standing and skill can b<' laid. 

Another feature of capric electrolysis requiring stady 
is the relation of time, dosage and movement to the ail- 
lieslim of the electrode (o the tissneH. A very slow 
iHomiirnf of the eliH-tnale will prevent adhesion when it 
should 1»e Hvoiilcd. but a little too (jnlek motion wtll also 
prevent Ibe de[srsil of nascent metal on n-bieh the thern- 
peutic etTi'Ct deis-nds. 

If you have now any question in your mind ns lo why 
metallic electrolysis Is useil only wirh the positive pole 
of (he coiiMinnt i;nlvani<- eurreni. only u|sm mnrotis sur- 
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faces, never upon normal skin, ami why it is not repeated 
at short iutervalR, you can best work out the answer by 
a few prat'tirai teats, for answers so obtannMl are not 
easily forjiotten. 

The ne^ssity for a local anivsllietif to reduce the pain 
of the appli'ialion will also Ijt* apparent to any physician 
who will make thf test upon his own conjunftiva or mem- 
brane of the no»e. The uterus ia not sensitive and pelvic 
applications cause no pain. 

I have taken cupric electrolysis as the type of all metal- 
lic cataphoresis, but zinc, silver, mercnrj- and a number 
of other metals have been occasionally employed. Vou 
can buy sets of all the regular electrodes and test them in 
the same way. The clinical uses and merits of this form 
of galvanic action are set forth at length in my work on 
the "Treatment of Disease by Electric Currents" and 
shonld be especially studied in relation to rafarrhni in- 
fammatiotiH and uterine hemorrhage. 

49, Cwnint- Catajihnnmx. Another detail of technique 
is involved in eataphoresis for Iwtil (tna-KthiHut. How much 
current is required? How long does it take? Is the an- 
a-sthesia satisfactory for short, minor operations? Is the 
method adapted to extensive application? How is it su- 
perior to a hypodermic injection of the same wjlution for 
the same purjiosc? 

The best answer to these questions can be obtained by 
personai experiments in your own office. Wet a pad 
electrode as large as the palm, i'()nuect it with the nega- 
tive pole of the galvanic switchboard and place it before 
you on a small table. Koil up the sleeve of one arm and 
rest the dorsum of the arm on the electrode with firm 
pressure. Now take the special cataphoric eJectrode 
made by all dealers and cut a disc of whit e b lotting pape r 
to fit . Insert the disc in place, pour on it a few drops of 
a twentj \m^v cent, aqueous solution of guaiacocaiae and 
press the electrode on any convenient part of the forearm 
where the skin is normal and thin. 
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Conu***'! thi» electrodf with tlie positive polp, switrli 
forty rells into cirruit aod ai mm- aiijust the dost? to .20 
mil.) which is about the necessary sfreagth with the siste 
elertrode t'mploye^l. But note the disagreeable burn- 
ing. Would u patient like it? Uardly. VVuiild il not 
be far better to avoid hurting the patient as much by the 
cataphoresis as you would hurt hiiu by llie t>peration? 
[low can thin be done? 

I teat-h the followin}:; management of tlie technique of 
procuring local anipsthesia with reaHonabIc coinf<)rt and 
no actual distress U> the patient. Begin with the cur- 
rent at zeR>. Through the rheostat slowly increase the 
dosage up lu tile pomi t*t initial tolerajice apd.altlp- Wait 
a few seconds till sensation subsides and the current 
ceases to !«• felt. Then again advance to tolerance. 
Again wait tilt all sensation subsides; again increase the 
current. Tin* filial steps of pr<>gr4'ss lowanls complete 
Bniesthesia are the same, and when an amount of current 
that you know would I)e iulolerable without an inhibition 
of H4-nsation is not fell at all, you then know that an in- 
cision with the knife will be felt almost or quite as little. 

Ketluce (he current to Rem and see if you feel the j)rick 
of a pin. The test on your self is apt to he mon- iinpleas 
ant than it would Ik* on a patient who presented the eou- 
dllious Ihal require Ihe application. Note and record 
the lapsed time cousunu><l by your first cataphoivsis, and 
if on test with the pin the ana'sthesia is not complete ru- 
plucr the eh*ctr<Mh' and apply the current a couple i>f 
minutes ni(»re. 

Rut if the patient has a small tumor, say, up<»n the eye< 
lid, tlie I'ircular, rigid ami tiat, electrode eiuploywl above 
will be unhandy. In this event, or in any other in which 
yoii m>etl to adapt contact to a part, simply cut and fold a 
Bumll piece of surgical gauze to (it the area desired, wet 
It M'illi the anH-slliellc solution, place it on the part and 
then overil apply nuj siiiall ejet-lrode^ wet In the usual 
manner. Then manugr the current as before. 
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Test the methml on some dispeusary patient with a 
view to noting the dosage and time required. The 
smaller the area of contact the greater the current den- / 
Bity. Three mil. and a stop of one miuute, five mil. and^/ 
stop same, seven mil. and Bt<fp two minutes, ten mil. final 
and hold two minutes, would equal six minutes for the 
entire application. About as much time would be 
allowed after a hypodermic of cocaine. 

Then incise the tumor. The patient may say he just 
felt a slight stab, but did not mind it. Now dress the 
part. There is no infiltration as from an injection. Heal- 
ing is quicker and nn^^esiiftsfactoi^. ~~ 

A lack of §kill 'u attempting this measure may result 
in a ilisiigrccable burn of tlie skin. Do not nse it in prac- 
tice till you have j»'iii-tUril it. Observe also that if ap- 
plied to a variety of parts some are more sensitive than 
others to tlie initial dosage of the galvani<- current. 

50. liniij Cataphr>rcnl». — The principle is the same for 
all drugs which are stduble. With rare exceptions, of 
which iodine is the chief, the drug held \a solution is 
pushed into the tissues by the osmotic action of the posi- 
tive pole of the galvanic cuiTent, For more than a gen- 
eration ex|)eriment8 have been made in this fielil. Any 
cnrlous physician can repeat them. The same plan can 
be pursued as described above for cocaine, or the part to 
be treated can be placed in a water-bath electrode and 
the drug can be adde<l to the water. Drug cataphoresis 
has been greatly exploited and seems to appeal to the 
reason of the inexperienced. But how important is this 
method? If the world had only the constant galvanic 
current to make up the sum of electro-therapeutics it 
would be quite iujportant. As to its efficacy in curing 
obstinate chronic diseases it must be observed that the 
local administration of any drug does n(»t give it thera- 
peutic jiroperties beyond those stated in standard text- 
books on mnteria iiirtliea. Drugs, therefore, will not cure 
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any diseaHes boyomt their Hcope of ai-tion mmply bt-catise 
tlit*y arc* adiiiiaistiTt-tl tliroii^li the akin. 

The fiiD('li(»ii of rataphcireHiB is simply to put wlei-led 
driifis when- tbey will be able to aet within ti»HiieM whirh 
they eoiild not reaeh in nay «tlier way. ISiit the eurative 
pr(>I»ertit's of the {jalvanie current are not channed be- 
cause of eataphoreKiH. l\v liniitiitious are not removed a 
jot. |)rn;i« alone are not very effective in the treatment 
of clin)nic iliKeawes and the {■alvani<- enrrent alone will 
cure but few. I make but little use (»f drun calaphoreHiw 
hftvitMf I oin (ihlc lo ilu fnifir. 

In riiy own private practice 1 tind thiil the reHiMircew of 
galvanic, induction ooil, sinusoidal ami atatic electricity 
enable trie to necure results* in local chronic conditions 
that could not be expected of any drnpB, no matter how 
they were applied. Kxcept f«»r ann-stliesia, the uw of 
iodine and the deposit of nas cent metallic sa lts upon 
inu eous nieii ibranes, tlie brilliant lalmratnnt posnibilities 
of "liiedicamentnt cat a phoresis" contain little of actual 
value In lliv IituIiiuiiI <if ihiI'hiiIh. 

There an- IwttiT inethodH by which to reach the same 
ends — at least there are methods of skilled technique, 
which an expert can make yield superior results. A ease 
in jtoint niinht be considered rheumatoid arthritis, affect- 
In;; the joints of both liands. willi nrides, deformity, juira- 
lysis and pain. The use of Ihliiuai, iodide of potassium, 
or any other dnips by cataphoresis limilB the electrical 
attack on the disease i» the constant {•alvanic <-urrent, 
wliicli is notably dettcient. Aside from the current the 
side attack on the dist-ase is by a drn^i which is also 
notably deflcient. The itunbinnlUm is weak, as mithir 
ahiiie ijt nnrftHufHl. By other means that are no more 
trouble l<( me and are much mtire enjoyable tti the pa- 
tient 1 accomplish a degree of impn>vemenl in tht-se cases 
that leaves cataphoresis far behlncl. 

51. Most physicians are familiar with the ordinary 
aabtlirlsinn of (nitvanic methcwls into labile and stabile 



galvanization, these two terms apparently covering the 
scope of technique in the popular mind. But how do 
thej suggest to the operator the many shades of altera- 
tion that he can put iuto the action of the current if he 
is instructed how? A clearer conception can be ex- 
pressed in the statement that certain therapeutic actions 
are inherent in the dynamic properties of the current (ac- 
cording to the dose) and the function of electrodes is then 
simply to place the current where it can exert its action 
upon or within the affected tissues, while certain other 
therapeutic actions are not the direct result of the current 
per sf, but depend on the way it ia made to traverse the tisanes 
or attack their coiidilioii. 

The iiiiiiuier of the attack decides the victory and not the 
Tolts or niiliamperes of the current, hence in these cases 
the function of the electrode is to dinrt the currerit so that 
it irill fulfill the i»/(H/ioH« of the operator. 

It is therefore easy to see that when results of treat- 
ment are decided by the teehiin/ae of manipulating the elee- 
trodeif there is room for great variation in these results. 
If the physician has no training in correct technique 
these important cases are beyond his reach and he can 
only treat Ihe simpler conditions that respond to the 
automatic iulluence of the different currents. 

lu local applications the inherent properties of the gal- 
vanic current are chiefly employed for their chemical 
polar effects, for altiratire or nufrifional effects and for 
the relief of pain; while the same properties are made to 
have selective actions upon: 

\erve centers, 

The uerve supply of a jiart. 

The vascular supply of a part. 

Muscle- fibres, and 

Special pains, 

h}/ arlertfd nirthodn of lecltnitiiie, in which dexterittf, skill and 
rrfincmenttof thr nprrator'n eontrnlhave as mn<h to do \ 
the results of treatment as a navigator's skill and intent 
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Iiave to ilo witb tUe port bis sliip makes. Your rurront 
will fail to reai'b any port at all In many caws of disease 
if you do not know bow to steer it iu tbe rigbt direction. 

Nor is direction tbe only requisite to rearbint; ]>ort. 
Tbe ship must trim, be eomfortable and bave speed. 
Tbe captain must competently know bis sbip, bis rom- 
pasB, bis ocean cbarts and tbe barbor for wbi<-b iie points. 
So, also, tbe pbysiiiau wb<i would become expert in elec- 
tro-tlierapeuties must learn to know bis ap]>aratuB, the 
effects wliicb can be produce<l by eacb different current 
anil different doses of eacb current; bow to produce each 
of these different effects when needed; an<l be must also 
know when they an- needed. He must know irhnl. irliii, 
litiir iiufl rr/icii alon^ the whole line of liis work. 

H tart with t be iliiuimm s. Then consider the correct 
prinriplvK of treatment. Next decide irhat xptrial arlinn 
will prtHlnce the iiniivaivd effects, Tbe clinical picture 
(■(HHplete, we select the indicated curn'Ut, polarity and 
eleetriMles, ai)ply them to the parts, regulate the dosajie 
and manage the technitjue to the sole end of producing 
In the tisMues the actions known to be necessary. 

Krientif'tr Irivtniritl with riii-lririty consists then in 
knowin;; what particular therapeutic action the diseaiwd 
rissues need and bow to do what is tiee<le<I when it Ih 
ne<><Ied and where it is needeil. 

Make elementary tests upon yourself and on intelliirent 
disiiennarj- jialients who ran report effiH-ts. Study each 
diffen-nt crndation of action that you can r-ause by 
chnnKeH of iifessure and movement of eleelrodes witb a 
«iven done and with different iloses. The flrj-ihUily nt 
elw-trlrity us a therapeutic agent will then no longer sur- 
prise yna. 

\i)te bow nseleui the V'*ir labile technique rcijulred to 
wfTect the Kt¥nt nerve centero would be In atlemptlnK to 
rjrrcijif muM'le flbres witb the same current, [hdarity, 
fl<Htage and elertrode. The difference between Mtlnliun 
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and stimulation is in technique and not alone in the reading 
of the meter. 

Note again how you must give the current time ta ffff 
if you desire to infl uence the vascular suppply of a p art. 
Note again how a change in the rate of moving an elec- 
trode over a j)art (with no change in any other detail of 
the treatment) will alter the impression being made upon 
the tissues and often reflect itself in the patient's face. 

Study all these varied possible alterations with as 
much painstaking care as if you were perfecting yourself 
in capital surgery. Along with this study should go 
careful reading of the chapters on electro-physiology and 
physics in my other works. 
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CHAPTER 11. 



FARADIC STUDIES IN TECHNIQUE. 

AN ORIGINAL DEMONSTRATION. 



Induction Coil ('urrenU Made Clear. — Qualities Explained Practical Testa 

to Develop Skill. — Accurate Dosage. — Important Methods. — Author*s 
Original Demonstrations^ 

Eight things contributed in the early <lays of modern 
elertro-therapeutics to make the faradi<* battery for a 
time almost the only type in actual use: 

1. Its c<mipact size and cheapness. 

2. Its obvious energy as a muscle stimulator, with a 
single* cell. 

3. Its freedom from destructive injury to tissues. 

4. Its ai)parent (and delusive) simplicity of action. 

5. The work of Duchenne. 

f). The undeveloped state of all other currents. 

7. The misconceptions of the profession regarding 
elertririty and n<'gle<-t to investigate its properties. 

S. A pn»ju<lice, the strangest and most unwarranted 
in rerent nuMliral historv. 

TIh*s«» fartors wane as electrical science advances. In 
comiM'tiMit practice the coarse faradic battery has es- 
cap<Ml fnmi the hands of the physi<-ian to the laity and 
has Immmi »uiM*rstHled by the high-tension induction coil 
ap|>aratus. The essentials of this improved type of fara- 
ilic battery, of whatever make, are the same. They are: 
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1. A Bet of therapeutic rnils providing sufficient raoge 
of dosage to meet all the indicationa for tliis current. 

2. A meaus of regulating all varieties of dosage with 
precision. 

But induction colh alone do not provide the element 
of qualitij in a faradio current. Tliey modify the voltage 
and ampiratfr of the current, but the rkaractrr and rate of 
interruptimi dominates even the influence of calibre and 
length of wire in every coil current that is employed ia 
medicine. 

Therefore a good apparatus requires (1) a standard set 
of coils, (2) a rapid and slow interrupter of smooth and 
constant actions, (3) a pole changer, (4) 4 to 6 cells, (5) 
a cell selector switch, (fi) a primary circuit rljeostat, and 
(7) a secondary circuit current controller. 

In Chapter VII of "The Treatment of Disease by 
Electric Currents" I explain at length the necessary 
physicH of faradic batteries, and in Chapter VIII de- 
scribe in full the established phj/siuUnjical aetiona of this 
familiar form of electricity. The physician who studies 
ifchniqiic must know what technique can be expected to 
accomplish and the readinjj of these chapters is indis- 
pensable. The physician who expects to succeed with 
electricity must be as familiar with "physiological ac- 
tions" as is the mariner with his compass. Let us now 
proceed to study the elementary technique of using the 
great legacy of Michael Faraday. 

52, Connect a tele phone rece iver by t wo condu.c tine 
c orria to the te rminal posts of the induction coil appar- 
atus. Sit in front of it so that all adjustments can con- 
veniently be made with the right hand while holding the 
receiver with the left. The manipulations now practiced 
are to teach two things: 

1. What constitutes a proper adjustment of the rapid 
vibrator. 

2. The differences in volume of currents through dif- 
ferent coils. 
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Thorougbly brighten the vibrator ttpriug and the 
[ilatnmiii tip. Without R-jtard to iinl switch a Biugk- 
cell into aclioii and screw iu I he tip till the eurreiit 
n-jnhi-w it and sets it going. Hold tlie receiver to the 
ear and note tlie Monnd. Also looli cloHely at the sparlt 
discharge bet ntn-D (he tip and the spring, so that the eye 
will be eiluraleil to all variations in the color and charac- 
n-r of the spark. 

Now cut down the primary cell current with the rlieo- 

Kiiii and tcHt i»m- f"'- jdn cfin rnliip" S* '>"'"-' iijf viln-a'"" 

stopw. .\gain turn Ilie ]datiniini (ip nearer the si)ring n<i 
lis 1o ttet it going and aim to reach the lineKt iHiint of ad- 
juwtment^lhi- adjuKtment that will actuale the vilirator 
with the leant cnrrent ornraalU'Kt fraction of a single cell. 

Now cut all the resiHtauce oul of the rlieoKtat and re- 
store the full action of tin- »ell. How di>e« Ihe spark 
now sound through Ihe teIe])hone? Is it sinojiLlJ- and 
« :ven or Is it sjuuifriu^^ roug^ Jow jiitched and irregu 
lar? The ihunuUr of ihe Round denotes the ifHtiUti/ of Ihe 
iuterru)ilion of the current. 

Add a »ee«iud cell and noli- the inereawd volume of 
Motind and the gn-ater brightnesH and quantity of the 
spark. .Vdil a third and a fourth ctdl, or, if the battery 
ciintains six ccIIk, add tbeni all. As vmj irn-mam. it|(t t-jir. 
rcut note thai the Kpace_het^ween Ihc tip unrl i l ^^f H p pin^ 
which was HdjUsleiTlo the K. Jl. !■". of one cell is ^f ot 
sullicienl lo lianclle the enrn-iit from -l.JLuE-iLctdls and 
iieeilK III (h- newly'Tniapted lo the greater lax upon it. 
With the maxi mum cu rrent there is too,ijai)vll epjark fur 
the metal lip and spring to tolerate, and the intense 
eb-ctrolytir action will siM-edily eat a hole into the Kprtag 
and ruin it. 

Ii'ujajr'w, if ihe spark ga p is correytl ^' adjusted lo earn - 
Ibi* inax lnuim <-iirrt'nl wiih oiit j|f«i»|yfnti»ii, ihen the 
ii pwee will b«' loo great to M^-l uro j/tjly If the current is 
r>Hl uct-<| lo one ee ir Tlieh^'wl K. Sr. V. will not .ross 
Ilie greater air-gap and Ihe circuit will not be complete. 
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Each degree of E. M. F. in the primary current is t-oni- 
petent to act best only through an open space (arc) which 
is proportioned to its driving power. Th erefore practic e 
a r eady adju stment of the rapid vibrat or to suit 2, 4 or any 
number of cells, with all variations of tlie primary rheo- 

53. But before you can miilii- a i)ropiT adjustment to 
secure correct action of the uprinn you must know what 
correct action is. If, in sliadow, the spark loolis brijiht, 
large, flickeri nj; and has m Jxet) iiu ^yj*'' ■* nt—^^.i^t-j. .li.,- 
charges which see m to ove rlap and which have « <^af 
«ftl'"''j the current is too ;;reat for the air space aud the 
arc needs lengthening- Screw out the tip a trifle aud aim 
to adjust it so tliat the discharge between the tip aud the 
spring is ^julf* '^ '""* even iu rate, aud equal in inten- 
sity. It will then approach correctness. Finer tests are 
made through the telephone. 

if to the ear through the telephone ivceiver the sound 
at first comes coarse and jerky, or rough and split, or low 
pitched, it must be adjusted by tentative turns of the 
screw until it soars rlfar-v(dced on the hi^h key of an 
intensely rapid, regular and smooth vibration. 

Vow to secure this ifficlnil iiiiulilif of iiilnTuplioii'i is the 
first care of the artist in techniiiHe, for it is the founda- 
tion of the action of every coil. There is a distinct rela- 
tion between the i|nality of the interruption and the qual- 
ity of the therapeutic jictiun of Ihe current. No coarse 
and jerky inakv iiml limik at the vibrator will produce a 
tiue and even action in the tissues, A sedative effect can- 
not be got out of a current that is irregular in its efforts 
and which often startles the tissues with a sudden rise 
in intensity and falls below the intended dosage the next 
instant. 

54. The necesBilies for corri'ct adjustment of the rapid 
inUrrufittr are two: (1) Preservation of the interrupting 
device from excessive wear, (2) therapeutic indications. 

The constant use of Xno heavy a spark will soon cut 
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tlirougli the spring of the vibrator or wear out the tip, 
and it also exhausts the oellB. It also (greatly increases 
the need of daily polisliiug. The spark oxidijies the sur- 
face of llie metal. The uxi(latir)n speedily develops re- 
sistance. This interferes with the diecharjje. It soon 
demands more current to overcome the increased resist- 
ance. KiiioothneFis and fineness are lost. Then the sur- 
faceH must be freshly brightened. Waste of current there- 
fore means extra work. 

Polishing of the vibrator will need to be done less often 
— ^a saviH}! of trouble — and cells will last ion^jer, if the 
author's rule is adopted of n HinL"- thr miiiinii^^m nf Htmrk 
that will funiiitli thr domijf rtquired for a ijivfti c<i.w. 

Tm. Next adjust the ihir hilfrniptir (o various rates 
from Ihe slowest poBsible^say 40 ]>er minute — up to a 
coarse "massage" action of several hundred per minnle. 
Xote Ihe same alterations as before in the gnality fif the 
spark discharge when contaci lakes ]»lace bi-tween the 
hammer arul Ihe tip, *\ uniil tliir liniinr, w|j;i^e, d ellaura t- 
ing spark. <ll>serve tlial sh'w jH'riods require enough 
eurrcul I" drive ihe hammer back a suflicient distance. 
Note that if not cleanly ptdishetl the full swing of the 
hammer may take place with occasional nuHird sparks. 
In fn-uling a |)atient this would meau missed contrac- 
ti<ins; not a satisfactr>rv thing to occur in practice. There- 
fore, see lo it that all oxidation is polished off both tip 
and hammer. 

In my j>ers<»nal object-lessons on the adjustment of vi- 
brations I have demonstrated a great variety of details, 
all of which go lo make well-nigli instantaneous and skill- 
ful prei'ision of adjustment a fine art. In theH(> home- 
eiinirs thmngh which I am conducting readers each 
fihould endeavor lo (est evetvi' possible regulation (Imt 
Ingeuiiiiy can suggest. "Patience, and try again," is the 
moltn for the student. 

fimmnnil nf thr vibntlor" must be had before any s<'ien- 
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tific inveBtigatiou of voUs can be made-^and theu the 
difflc-ultit!s of the subject disappetir. 

5fi. Ivct us now again connect the teleplione receiver 
to the terminals, switch in one cell and the rapid vibrator, 
and begin the comprehension of the functions of different 
coils. 

With the direct current fr<»ni half a cell place the re- 
reiver to the ear and note the attenuated sound from the 
attenuated coil of l,.iOO yards of Xo. 3li wire — ^full 
and vibrant enough to represent considerable action, but 
"attenuated" in comparison with sounds that are to fol- 
low. 

With the same small current change next to the 1,000- 
yard, No. 3fi wire coil, and Iheu to the 500-yard, com- 
l)aring tlie relative amount of sound from each and thus 
picturing to the mind the rviulivv iudurt'ton capacily und 
riAumf uf cunrnt of each i>{ Ihi- three-standai^I lengths of 
this fine coil. Note that fully twice the rush of sound 
comes through the telephone from the shortest wire with 
the least number of turnings, the length which has the 
least internal resistance to the current. 

^. Now contrast the indurtwn {•ajHtcUiefi of No. 32 
wire with the preceding 36 wire. Try first 800 yards, 
this giving greater reverberation in the ear than 500 
yards of 3(i. But 500 yards of 32 is decidedly louder, 
while the short SOfl-yard coil of 32 wire is louder still. 

From tills shortest 32 coil go back to the long 3fi coil 
and the diminished volume of si)und will cimvcy a very 
clear idea of the di niitiisl|yd »/»/» r fffn' -f t^''" i-iip^^t Now 
test the coarsest coil of the entire secondary- series — 154 
yards of No. 21 wiri' — and hear a near approach to a 
roar as the lessened internal resistance d emands less 
t'ftffqpe to act upon it and the niiiiK-raae n^■fr.1•^^jn^^^y rim-a 
in the balan ce. Test the primary coil i» the same way. 
It is a little less resounding at this stage of our investi- 
gations. 

58. Now test the effectH of running all variations o( 
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ciirreiit-strt'Uptli through each coil in suocesBioii. Then 
mako rnpii) shifit* of coils. I'hysicians fortunate oiiough 
- to iM>88eHS the autUcir's improved battery may run the 
anil of the cell selerhir Kwitch from right to left and 
from left In right. .VImoNt a duipnmm of »ound will l>e 
demonstrated ami an accurate idea obtained of tlie rixe 
and fall of E. M. F. according to the calibre of the wire 
and the niinibiT of its windiugH. 

59. Next lake one tip in the hand and with the rapid 
vibrator in action make slow interruptions al differenl 
rates to test tile nirlc range of action that can be ob- 
tained in thiK way by practice and Hkill. Tlien practice 
the "swelling'" method hv running np and down the re- 
nistancc in the prinmry rheostat and you will get a fair 
idea of what goes on when you make similar ihanges 
in treatment of a patient. 

(>0. The great advantage of these tests is the accurate 
compndiension of the iiirrram- uf rurrnit coll/tw which 
takett place in pnnmrlion to the ilrerfafr^if itt/*rn(i/ rr- 
ithttiHfr as the windings of wire deen-ase in number, and 
also as the calibre of wire is increased. This is accom- 
plished with the aid <»f the telephom-, as taught by the 
author, without taxing the ojHTator's comfort as similar 
tests with eiei-trodes acting ujMjn the phrsiran's muscle 
woiilil lax It. 

If these tests are made with the "dirrrl" current in the 
above described manner tliey are toleriibli- (o the normal 
ear. but if too much K. M. 1-". — sur two full cells— is uswl 
the storm of sound that rises from the short i-oils is pain- 
ful to the delicate organ of hearing, while 3 cells make 
even the 3(i coil exceed the sense of comfort. 

n\. Rut there Is a slUI more necessary Iess4m to learn 
befdre putting Hway the telephone receiver; a le«8<in 
randy studied by physicians outtdile of my own classes. 
but which i-ontnlns tlie key to a clear understanding of 
the Ihtrapculie ratur of difftrrnt cnitu, and Ihf rramm trh;/ a 



tKtriely of ctfilt it iiiili>tptii)*ahh- la the vumprtcnt irvatmvnt of 
palientn. 

The demonslration requires a current controller in the 
circuit of the mvoinhni/ iniluctiou coils Ruch as is fur- 
nisbcd in the imijrove*! fjiradic apparatus devised by me 
and in succcBsfiil use since 1894, The d'lirct coil current 
inrolveR the use of the tintrstrainrd )na.rimnin current of 
the given coil in every application, subject only to vari- 
ations in the primary exciting current, or in the extent 
of coil employed. llif pnnnhtg Ihv iiidiniti nirrrnl first 
throitijh a sealed rheostat tee ran rrsirnin the maj-imiim roltaijf 
to any degree and make a ne'untifir sUidtj uf the eharmtrrixHen 
iif the diffireitt coils. This rheimtnt and method of stiidif 
uriijimlvd irith me in ISil.',. 

Switch into circuit 3 cells and the rapid vibrator. Insert 
all the resistance in both tubes of the secondary rheostat, 
place the switch arm <iu button numbered 1, and start the 
current into action. Test the note of sound made by the 
l,500-yar(i No. 3f) coil through all the range of tube No. 1, 
and observe the gradual and even increase of sound as 
Hie spiral n)d descends in the fluid towanls contact with 
the base. 

As the rheostat resistance Ir^ifieiii the volume of high 
pitched sound iiiervfims. Slove the arm on the switch- 
board to tube No. 2, which has but one-tenth the resist- 
ance of the first tube and repeat the test. Especially note 
in these tests with the long fine coil — 1,500 yards of No. 
36 wire — that the sound echoes through tlie telephone in 
(■f)niparatively gi^-at v(dume, as if driven by great vcdt- 
agc. 

Throw I lie switch in rotation on tube No. 1, tube No. 3 
and the "direct" current and you will hear the ratio of 
sound increase in about even steps of one, two, three. 
This means that the voltage of this coil is great enough 
to project about one-third as much sound through the 
entire resistance of tube No. 1, and half as much through 
tabe \o. 2, as is produced by the direct unreduced action 
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of the same ooil. The hi^^h tpj^t^jnn^hig b YoJ^aL' t-. or E. 
•y S^_F.^<.f lliis .-.,11 ilifTiis.'s irs lliiii :yl\.'n >wipn-ng!^^ 

62. y.-\t r..i..-af th<- sam.' l.'^ts \miIi tti.> :m2^^UJ(I 
Ji fl. ftp f oil. Tlir(ui;;h tin- Uit;li ivsistaiue of tube No. 1 it 
rexoiiDrls IeR8 llian did tlie loiij;er coil of the same wire, 
i. '■., it hae l ees vullmn- to tnish it. Through the one-tenth 
resiHtanre of tube No. 2 its sound is niuoli louder than 
WOK the sound of the 1,500-yard eoil of the same calibre, 
i. (■-, tliroujih this smaller resistance its voltage sufOees 
to project the efferts of its iniTi-» |^ptl nm ppraipp. Its ac- 
tion is more hical\:tii. 

(>3. Now throw the switch arm to the '"dlreit" button 
and the soniul swells to a roar that wonlil Hpf-edily make 
the ear ache^ — prrM)f thnt it« capacit.v to produce sonud is 
Ifreat^-r than that of the longer coil when neither is n-- 
Mtraimd liv renis(}nice in the external circuit. 

«4. Note that with ihe SOOyurd c<k1 of No. 36 wire 
the ntntrast becomes still greater. The high resistance 
of tube No. 1 modities its volume more; it swells more 
lomll.v through the resistance of tube No. 2, and with 
all resistance out its mar with tliree full cells is deafen- 
ing. Klin ench rheostat separately up and down its full 
length and familarize yourself with alterations of dosage. 

t!5. Now carefully rejieat the same tests with the 80l>- 
yar<l _No. ti'2 co il. It comes gentlier through the full re- 
sisluuce of the high tube, as if it was a weaki-r riirrent. 
Its "weakness" is merely the alten'd iiroporti<iiis of nut- 
priQifr anil tuUifjr in its inductive cajiacily. Through the 
fi>ebler ri>straint of tnlM- No. 2 it again swells loader and 
with fuller volume. It is abont three times as n-soiiant 
as before. Its action is nntre lo caliaetl. It will be s horter 
and t hicker uml mon> locaj ialiro tissues when appliell 
In treatment. -^— 

fit;. Hut to n^nlixe how the mild resistance of this rhete 

utal cuts down the maximum — unregulated-action of 

\ this «iil we must quickly sn-iteli from tube No. 2 to the 
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"direrf button. Its dinical lesaon needs no comment. 
It is a foncliisive demonBtration to the operator. 

ti". Pass next to tlie 500-.vard 32 wire coil and repeat, 
all the contrasts of action before noted and compare them 
with each other. It is Ktudy of great interest without a 
dull moment in it. 

68. Now test the still shorter and thicker coils whose 
fewer windings exert still less influence iu developing 
high voltage, and, wh ose thi c ker eroBS-g ectJon of wire 
Rjwris the qiiqatiJ! / of current carr ieil. With the coil of 
1^4 yards of ?Jo. '2i wire the sound waves are gentle and 
seem upon the itiirfiivv of the ear when the electrode of i-e- 
sislance tube Xo. 1 is at the top, and only swells into the 
inner ear when the rc»d descends below the middle of the 
tube and nearw the bottom. Through tube No. 2 the sound 
is loud at first, and before the rod reaches the bottom it 
fills the ear like a blast from a fog-horn. Through the 
"direct" circuit the receiver must be taken from the ear, 
so furious is the onslaught of sound that strikes it. 
arca li'T loralizntioiijtt action, fcf<j< tliffifiiio n of action within 
the tissues, is the emphatic lesson of this test. 

69. The primary induction coil can next be tested in 
the same way. That its ly iltai/e is sm all is proved by its 
small voice through the resistance of tube No. 1. That 
its (fuaiilil}/ of current is much greater than its voltage In 
proved by its action through tube No. 2. Also that botli 
en ergy of action and vrd unie of act ion are less in the first 
induction coil than iu the second step of the inductive 
process are proved by comparing tiie more superficial 
roar of the direct primary' coil current with the deeper, 
umre penetrating, ear-splitting intensity of the direct cur- 
rent from the secondary coil last tested. 

70. Now repeat these important <lumt}c lenti* from the 
standpoint of ampvraijr instead of voltage. Note that 
through a given resistance in the secondary rheostat the 
apparent increase of current-strength is felt an icr pam 
from xhnrt to hnijfr citih, while witli the "direct" current 
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tliiM iH trversed and wilb a ftiven E. M. F. the intenser 
Action i» felt a» wp pass from hmj to nbnrlrr foils. Willi 
the Bwitfli arm ob ll»> author's apparatus .vou t-an run a 
coiuplele scale from Iiifjh to low noten iti both dinM-Uons 
and soon master the necessary facts, Tkf iinticiplfn iii- 
rnlrtil apply Id all fonuHv ritrrnitu anil all fnrnd'w Ualtvrun 
of fiTni tnakr. i wish it to be understood that tbrounhout 
this nmnnal I am teaching priiiriplrn for yentral iiite and 
not merely the use of some s(>ecial apparatus. 

71. Having now worked oiil the abttve princ-iples, the 
rlinieal significance of the set of a|)pn)ved theraiRMitir 
coils becomes apparent. Have they, as is so often ignor- 
antly said, diffrrviit acticms? No. They act along tin- 
same line ami in the ..auie direction, prfividing degre<'H of 
dosape by differences o f tlrirint f furrr and IhirknrnH o/ hlmc 
struck in the tissues ;"8ome carrj-iiig it farther'tliuiTonTerK 
when diffusion is needed and some stopping short of 
others when narrower tm-alizatiwi is needed; some afford- 
ing smnil <losage when delicacy is rerpiired; some fur- 
nishing the means of increasing the same current to suit 
also the mn-ds <tf larger atlniinislration. 

With the idrl of tlie rheostat they enable the operator 
To scale the dose as may \h- necessary to procure the 
definite effi-cts which should result from proper treat- 
ment. These effects do n<it rr/<idr in the coHh, but an- Ibe 
product of the pro|M'rtie» of induced (intermittent) cur- 
rents mullijiiied by selected technique, and modified by 
the state of the tissues tn-ated. 

All thrt»e factors combine ((» produce any ime or more 
of the [Hissible effects <»f -fnradizBlion." Varied action 
ilepends on varieil dosage. The action of a laxative, for 
instance, varies with its dosage, and so does the action 
of every electric curn-nt. foils of different inductive 
I'aparity vart/ Ihr iltinaijr of coil currents, but du itot ctrale 
Hrir i-Htrrnh, nnr pritftrrlim, nnr artionn, or nnr rffectn. They 
differ in 'Iryrrr, but not in kiml. 

As esHenlia) dose regulatin); deviifs these divisions of 
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roilB not only give ub control of voltage, but they egable 
ua to reduce the amperage when little is required, or to in- 
crease its volume when more is required, without oom- 
pelling sueh alterations in the primary eirviiii as would 
impair the smooth working of tlie interrupting spark- 
gap, or rut the metal of the spring by an excess of elec- 
trolysis. 

72. Just here let an important ronsideratioii divert us 
for a moment from actual tests for the sake of further uii- 
derBtanding. 

A mneraar will do flork of great range almost "v^"- 
pendent of I'ujtnije. Voltage will do no work independent 
of amperage. We plaoe our hands on the opposite poles 
of a large static machine, the type of high-potential elec- 
tricity. The current passing through the body does no 
work that can be detected. The tissues feel nothing and 
no tests can demonstrate any action upon them. The 
"voltage" may, indeed, be hif/h, but a high wind may also 
drive a grain of sand with great speed against a stone 
wall and the mere speed affects nothing, for the missile 
has no weight. But mass the projectile till it weighs 
an ounce, a pound, a hundred pounds, a ton, and watch 
the work that the same speed performs with the greater 
volume and weight of weapon. So the static current 
rioes no work while U is 4,UiUL tit£uatU_tl£JuUY££Cil4ueh 
v oltagej but when w e accumulate (p mntity ^ii„iniif^)r) in 
tlie stream the voltage acquires efficiency and therapeutic 
action results. 

Ooing to the other extreme of illustration, we scale 
down the voltage of a current possessing at first say 100 
volts and 5 miliamperes. Reduce the circuit resistance. 
Let the roliimc rise on one side of the balance as the voUm 
drop on the other. The amperage does not lose its ckc- 
trolytie action; on the n)utrary, it gains the more as its 
volume swells, and presently, when scarce any ro?f» are 
leftj the amperage becomes a eaulerizing agent that will 
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Bear tUsue* or boil watt-r if a|i[ilie<l through a platinum 
loop. 

Thore ia, nf rouPBe, no urtion from vfilumr without uuy 
mltn, and there i» no actinu fnim voHs without any vol- 
nme; but with a mininium of volts there may be an enor- 
mous artion frr)m sheer mhimr >if vurrvnt if it is utilized 
iu the rijiht way. Neither factor ah)ne is a therapeutic 
wf apon minus the other. Both eonibined vary the action 
in firofHirlion «« Ihrir 7-ittio ranrti, and thv poinr in alter their 
rati'! at iriil in a large part of our mi'an» of rvijululniij flnmuje 
in i>rorliral thrrapnilies. 

if bolli vuKajTe ami amperage were fijrd fulmx ihm 
coohl only be (iiminished or increased together in i>/ual 
projmrlion we ecmlil not ubg electricity with safety. The 
elantiv fkxihUHy of its great powers would be lost. Have 
I made Ihe Hubject clear? 

The physician sliouM so familiarize himself with these 
primary' facts that his mental picture of ohms, volts and 
amperes is iis concrete and definite as Is his conception of 
pounds, horxe |Kiwer, magniludes above the million, in- 
tensities of the sun's heat, or the vibrations of light 
waves, A fumnd is a purely arbitrary temi which we 
(trasp Ihe significauce of iu praclical use. The discrepancy 
in size between a iH>und of feathers and a pound of lead 
dues not impair our conception in the least. We can 
neither see, feel, nor even count a billion, but we form a 
menial picture of the valuo' behind the word that serves 
for our practical application. So it is with ohni)*, volts 
and amperes in the actual familiarity of daily work. The 
leriiiK are no more arbllrarj' or diWcult than were the 
words foot, iMiund, meter, quart, tlollar, bushel and all 
terms of cjimparative measurement, before we learned 
their tiiennliigs by repeatiMl and Intelligent use. 

While the phtiHirimt farndie apiiaraliis an> treated fully 
In my texi-bisik im "Thi- Tn-atment of Diseasen by Elec- 
tric Ciirrenls," yet wt many are far from clear in their 
mtnds regarding inductive action that a single M>ntenee 



NT 



hfvc may be of use. Tin 
fif roiidtirii i-ifil oiii timU Ih 
/Ac pr'uiinrij n-ll cxcitiiif^ 
maijnctU- -iitl unit tun of tli 



•1-efnu-, note that tlie vnltaac o f ii 
projKii'tiontHl to the amiwnuif of 



tmiicrafjf of 
"' degree of 



I ^joveruing the degree i 
' Imiiille of inducing iron rods, 
multiplied by tbe number of con ml iii ions of irire wound 
around the secondary spool, divided by the internal n- 

73. We will now begin where we left off. To Btill 
further teach the tlanvnts of ditsr rfi/ulatiwi to physicians 
who have never before compivhended it, detach the tele- 
phone receiver and connect the bi-polar electrode illus- 
trated in Chapter XV of my work on "The Treatment of 
Diseases by Electric Currents." Lightly rest the tips of 
the first and second fingers on the oppotdte halves of tlie 
electrode and start the batteiy with two cells. Take 
the "sedative" fine coil, 1,000 yards Xo, 3(1 wire. Ueach- 
ing the fingers through all the restraining resistance uf 
tube Nr). 1 we observe that it Is indeed a soothing, geda- __ 
tive and gentle current. It feels so, and is so. But a 
slight move of one switch brings it to the fingers through 
the lesser restraint of tube No. 2, and is it now aedativct 
Is it a sedative coil simi)ly because it is a h)ng coil, or 
fine coil? 

The operator whose fingers are on the electrode will 
reply that now it is not seiiative at all; that even "stira- 
uiating" would be too mild a word; that it is runpinij and 
annnninij to about the liiint of endurance. 

Next, another rii]iid throw of the switch to the "direct" 
current irith nu roiilrolUinj iinixtaiivv in Ihi- sinanil- 
ary nrmit drives the fingers from tbe electrode with a 
stab of pain, and proves that the wjrfofuv action is the 
action of a j^ti/uhitnl floniiijc and not the inherent eff ect 
of this size and length of wire wound into a coil. 

74. Now take a so-called "stlmulaling" coil — 300 
yanls of .32 wire— and repeat the test. Through the full 
column of resistance in tube No. 1 no current reaches the 
fingers now. It only becomes perceptible when the rod 
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in l(iwer<?<] more ttian batT itH length, ami Btill an ini-li 
lower tile curreut of tliin Hbort, "niurse" i-oil feelK like tbe 
peDtli' purriup of a lullab.v to tlie tisHues. It jh as Hcdat ive ' 
UK the ideal cnnoeption nf the long, fine voW and rannot 
In- liitftinijuishvd from it by any expirl tcko does not trr (Ar 
iirilrh-lmard. 

■■ Turning the spiral roil nearer to the base of the twbe 
the current gradually takes on the sharper rharncter and 
bilf (if uivrvaxrd ampirinji, but its low vollaijf appears in 
the fact that nearly all the n-sistuuce of the tube must 
Iw cut out to let the current through. It does mil diffuae 
it« action; its lesser E. M. F, localiztn it. 

73. On switehiug to tube No. 2 the current is biirel.v 
felt when the rod is at the fop. At the middle of this 
tube it is still spilative and has ["entl^- increased from 
jMTo to tl decided grasp on the tissues, ("outrast this now 
with the inlideran<-e soon nianifesttHi bv further lowering 
the n»d in tube No, 2, and bj- the terrific thrust fntni one 
iustant's contact with the swit<-li on the "direct" but- 
tou. 4'an it be possible that a single coil should "blow 
so hot and c<dd?"' Should so soothe and so heavily strike? 

711. We have- already seen that the fartit are that 
itirh iijU bns Hit rriiiifr of domii/r; Hint Ihini- roih mrrr nimilar 
artiottn on « Innjrr or «m«//<T nfiih;trilh larijir or mialbr arrag 
'if itjtilart uffm thv tiiuturn and with tjrrutir nr IntH n-Mintanef. in 
Ikr linmirM and i-xicrnal circuit. THcxv nimilur ucHwii can be 
matlf titurrrlnpiarh other hif/lour mjiilation Ihruutjhout that 
{uirt 'if the rani/r of lavh coil in ichirh viAtagr in lyiial. 

It is very simple. Two travelers In the dewrt may 
carry water for rlrink — «»np a gallon and the other a 
i)UHrt; and there being four tpiarts in u gallon the one 
has four limes ax much total volume of water as the 
other Hut in their ability to till a single glass to the 
brim and <|m*ncli an onlinari- thirst ihey are on i-^iual 
temift. The relation of roil currents to each other in 
Monie part of their l(>»Mer dosage is the Bame, as is well 
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illustrated by a diagram which 1 have employed iu (he 
iuKtructiuD of my students. 

77. In ail the foregoing exi>priment8 we note that 
the basil- store of jiriinary current is utiohanged in ita 
total amount. If the battery has four cells at the be- 
ginning it has duly four cells at the cud. By the me- 
chanical devices of c//ilf/I win- and an allrrahk irsiHtan^e 
we induce, however, such changes in the pi'0}i'irliijn.t of 
the current as makes it "'"'ft illlli '^''''•^' or \in>i' iiT)<l il ijn, 
us we desire for medical use. Vou can shape a ball of 
molasses canily in the same way. You can hifiitizr it in 
a thick mass or you can pull it out into a long, thin rope. 
No matter how you change its shape the net amount of 
candy remains the same and is not increased by manipu- 
lating it. 

78. rnderstanciing now the intrinsic relations of coils 
to each other, and the principle of changing the ratios 
of voltage and amperage as required for dosage, let us 
next take up the study of tirhtiUiHi. 

This can best be begun by grasping a small sponge- 
covered electrode in ca<'h palm, although no such appli- 
cation is ever requircM] in therapeutics, ^i ploy first the 
slow interrupter with a rate of aboHt.. jOO~periiid s~|H*^ 
minute. Dire<'t the current through the nrsT induciion 
coil — the so-called "primary" coil^ — and adjust the dosage 
to produce the Hiandani vlu-ilir tmi/n-iihir ttintnutioit taught 
in this manual. (Section 21.)^ - ~^ 

Note that the low voltage localizes the action of the 
amperage-(th(' contractions) very opar the electrode. The 
interossei contract and the nia.\imum blow of each 
period is Moir the wrist. There is little diffusion of the 
work done in the tissues. 

79. Now bare the whole arm and watch the difference 
in the gradually lengthening wave of <-ontracfion set up 
by higher degrees of voltage, observing the greater 
energy of the negative interrupted current, t<i which I 
shall refer in these tests. The shortest of the second in- 



'lui'tlon foilH — 154 .varrfs of No. 21 win? — with tin- siiim- 
8tau(]flrd of ruDtractin^ doHiifji- acts upon u frr(>atci- iiutu- 
ber r)f iiniKrle fibrcH, but still localiz«« near tlip clectriMlfM 
ui't-onlirif; lo Ilicir Kiluatimi. 

80. Tin- saim- in iriic in oilier lii-prcc iif tlie tipxl »iw 
of Hccoiidary coil — 'M)0 yards of So. !i2 wire — but tlic blow 
n-atUci* ahoir tlic wrist to tin- flexor uiii«ch-« iif the fon*- 
iirin. With lln> next coil — 500 yard k of No. 311 win-— tbc 
iucn-awiifj vollani- drives tin- <'onlnictiug current aluut; 
uiore fibres and ijIiihIm Uir rnilvr uflwaUzutioti. Tlic wave 
of action c'aii now be perceived at tlig_elbpw witli the 
doKa^e «)!aiii Ktandardiited. ..- 

SI. A little !ii^'i)er dosaRe drives it to the tricepfi, and 
actK ujHtn the niiis<-les of the wliole arm to the shoulder. 
The next increase ,.f K. M. I-".— 800 yards of No. 32 coil- 
adds a ilepn-e to the iliffiiKiim of nrliiui from the eletfn>des 
in the palms lo the museles as lii;rli as the shiMililer, 
with the maximum localizatioii still lii^her than it wkh 
liefore. The tilow is slill fell in the wrist, Imt il is also 
fell far beyond the wrist, which whs nol llie euse with 
the two short coils of lowest voltage. \\M\ the longer 
eoils (he alleution iit diverted fnmi the hand to the arm, 
where the crest of the wave of action now reachi'S its 
Fi.-iKhl. 

Ah each sutvesslve step in ftnuMiirr fiin-r swells on the 
eiirn-nl tlin>ii(;h~a'ffft>ater n'ach of tinsue it i« seen that 
the different denre«-s of voltHf^e operate ]mrtly or 
inninly im n tn tuuM iif di^aniinj (h r fimjHTtii/i' of thtllU'mil 
wrr n Uiitifr r path uf arli nti, thus varying the txirnt of 
miiNcle tliaTi'ciDlrarls. 

.K2. Test now Ihe 5(>0ynrd No. 3fi coil, with its next 
npwurd step in voltage and ciinsei]Menl attenuation and 
diffasion of volume. The same principle us N'fore holds 
giMid. With the stnndnrfl liose again adjusteil and the 
arm de|M'ndenl, n-sting above (he eltwiw 4m Ihe inner 
Ihfgli, the action n|Hiu Ihe hand and wrist is aliiiosi iieg- 
llfdble, and llie fon-ann rises and falls with more markiil 
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and vi};orous flexion. With the 1,000-yard No. 36 coil 
of still higher voltage the diffusion extends to still more 
fibres, and the quantity of current action localized on any 
yiven inch of tissue is, in the same ratio, less. 

83. When the 1,500-vard No. 36 coil is at last reached 
the contrast is marked and the drop in volume of action 
makes the current seem much "weaker" at a given point, 
But increase the dose to the full standard and we again 
find strong contractions spreading over a wide area. 

84. Is the therapeutic property of the last coil a dif- 
ferent property from that of the first? No. Its contrac- 
tions differ in degree, quality and extent, but not in kind. 
One acts on many fibres and is diffused; the other acts on 
a small apea near the electrode. Is the total action of one 
greatefthan the other? No. One is shorter and thicker; 
the other is longer and thinner in its stream of electrical 
discharge. 

It is as if the current induced by say three primary 
cells was represented by the imaginary sign, xyt2 — a 
total current made up in the output of the different coils 
by different proportions of voltage and amperage which 
we may illustrate by the following table: 

Primary Coil Vollaj^e. . . .x 2 plus Aiiiporage j/10 = Current xy\2 

Secondary C\)il, Xo. 1 '* x 3 '' ** j/ fl = " xyV2 

2 *\ J- 4 ** " //8^ *' jr^l2 

3 " ....J* 5 " " // 7= •• Jr//12 

4 " ....JT " ** 1/ ()= " xy\2 

5 " ....r7 " " yo= *• J-//12 

C " ....jtS " '• u4^ '* xy\2 

7 " ....JT 9 " *• // 3-- '* xy\2 

8 " ....j-10 '* " // 2-- " xy\2 

In every case the resulting total of thickness plus length 
is the original product of current J'yl2, but the propor- 
tions are changed by the device of the coil, which cannot, 
how<*ver, a<ld a single iota to the sum of the current. The 
correct modification of the total current of the battery is 
Mie i>roblem of ivgulating the dose. 
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Km-h i-(iil tlicii is part nf tlie dimr-rnjiilatiiKj <liviri' of flic 
uppHrahiH. The action of (he 2,r>()()-yiird tine <oiI may ap- 
jH-ar to Ihc tyro lo bi- liirTcrfiit from llu- ai-lion of tli«- 
5()<l-yar(l No. :i2 roil, hlit tliat is bccniiKc tliey ilo iiol act 
on tlic Rami' liKHncK in an application willi an iiunijuhitrtl 
iloHP. Ouc acts upon a iviiicr field; the other is more 
local, wlien equal voltajii-s are used witli each. Uut if 
we adJiiHt the vnltajie so an to restrirl tin' amperage lo 
tlif aatnv urea uf avliun we tiiid thai we can duplicate the 
same effe«-tR. 

S5. Additional rlearneHtt of tliiH plain pro|H)Hition will 
Ih- obtained bv re|>eat)n^ the smne tests with the rapid 
vibrator. FirHt lake the 1,500-yanl No. :J(i coil and adjust 
the dose to i' stronjt (jraMp of (he (lexor tend(»ns in the 
wrist with its inaxlrtinm »b«iut three inches up the f(»n'- 
arin and tolerance just inside of discomfort. The vi- 
Jinitorv sensation extends ahuij; Uii* arm lo tlie shoulder 
iK'fore it ceases to lie felt. Swilcji lo the l.OOtlyard coil 
of the name wire, nad the lessened inirt- Inujlh and iu- 
i-reatHH] iffM-f hrujUl intensities the ItM-aliziilifiii of the wave 
crest, and the n anie primary K . M^F. is now painful 
nearjhewrist, Adjnst the dosajje to the orit;inul »tand- 
iird of tolerance and note that comfort is restored. The 
vibratory sensation also estendx about as far nn with 
the lonpT coil, but Is lesK pronouncetl as it leaves the 
wrist. 

KeiM-at the «ami> test with the .■>(MMard No. :ir. coil. 
With any dusane within the limit of toU>rancc when (he 
contraction reachea its locnl maximum of elasltrlly the 
extension of the wave now dies out below the elbow. The 
WW^vardw of :i2 wire in coil demonstrates lis hijiher v«dt 
npi' and (trcatcr ea|Micity of amperage and takes a larger 
^rawp on the llMDuea tliau tb«* Jtoer ^^oll of u. tlii rj.lews 

1.3gil.. " 

<'nrefully vary the dosane with t his impoiiant roi l. 
Klej and extend ilie arm and note every deKree of nil cm- 
tioo you ran pHMhice. With fair comfort it can be made 
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to reach the biceps, yet its local action is confent rated on 
fncrr fihrfi than the 36 wire coil, hence the tyro will say 
it is "stronger" or more "stimulating," 

When used, however, with competent unJerstanding 
we employ it to adjust the dosage to special ends, and 
make it strong, weak, tonic, sedative, nutritional, stimu- 
lating, or exactly what we desire, within the range of 
induced current action, and acmrding to the indications 
of the case. 

Pass next to the 500 and 300yard coils of Xo. 32 wire 
and obser^'e the increasing intensity of local- action as 
the wave length of action retreats and gi-ows sh()rter and 
thieker. With any dosage below tolerance they do not 
act HpoB all the same muscle fibres as the longer coils, 
bat on a reduced area of tissue and with dosage adJH8te<l 
to produce a standard degree of contraction in each test 
this demonstration elucidates completely the subject of 
different faradic coils and the differences between them. 

This elucidation appeai-s to have originated with me, 
as I discover no report of a similar demonstration in 
electro-therapeiitic literature, and my students all say 
that they never heai-d of it before, 

86. I teach, however, one more exceedingly interest- 
ing test ere leaving this feature of faradic work. With 
a thumb pressed on the opposite electrodes, switch into 
firenit the entire coil of about S,000 feet and regulate the 
dosage to a standard degree of sensory effect through 
the secondary rheostat of high resistance. The voltage of 
the long roil equals then a certain action through a cer- 
tain resistance. 

Next shorten the full coil by cutting out the Xo. 21 
wire and note the result. The sensation is slightly re- 
duced, and to raise it to the standard establisheil for this 
series of tests we must ItKicn flu- rhensltil nitiMhiiiiT to offxet 
the hsti of voUatic Observe the necessary amount and 
again shorten the coil. Repeat these steps through the 
entire series and ob«er\'e that as the pressure force less- 
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v'lw we ccaw tii feel rlic iliisafic wliicb waw the previotis 
HtniKlHril, anil to rt'store the 8tundnnl actioD we uiunt 
t-arn-Hptiinliiijil.v rwliice tlip rcHisfniirc to the current. 

Ah the iioWn nliortt-n wt- nutt- tbal the area oj^ maximum 
nrt'um near the i-l<'rlr<Hh*(t iM-cdnip more and n iore l ofol. 
But it i« ni)t^ il\}ftTfnl Kijrl of itrtion, ami thf prupir 
ailjuHlmtnt of Ihe dim' at onee ilemoDHlrati-M the ai'eurac-,v 
of my fonclUHions ivganiin}; the pnriiose of divHlint; thi- 
Hecundary eoil into rruetional lenjiths and wires of larger 
and Rmaller r'niibre. 

87. At tiiiH point I Mhall stop a moment to rlear away 
an ohi and jKipiihir error ou the subject of voltafp-. When 
"liigh freijueney disclmrfics" were being exploited a good 
deal by setiKational eleetricians for advertising piir]»«HteK, 
a pai«*r ou tlieir efferts was read before n seientifir body 
by a diHtinguished eleelriral engineiT. He had "dnring 
the past two yearit made special in<inirie8 into the eause 
of the UiinnhiiKiiiKH of liigh fi-eqneney currents. Xo pn- 
rioiiH explanatu)n explained it. CnrrentH of leHs than 
2,000 volts were fatal to life, while cun-ent» of 200.0tHl 
volts Were pasNed through the human btnly with im- 
punity." I tiagrams of rolls, eondenseris cte., wen> shown 
to illustrate the author's remarks. He held that "Ihi 
tnip ratisr irajt plttiiitiliitiical and ilur lo nomr pffiiliar relation 
MirtTH iirriv vj^ilaliun anti hhib frrifuvtifif fui-nuls.'^ 

When we thus see a high priest of electrical scieaee 
so befogged in his roltH and mo lame in his physiology it 
is not wonderful thnt o-inierH of sensational newspapers 
nn- led astray. It is not true that "a few 'roHn' destnty 
life, while a great number of 'volts' do not." The error 1.4 
an t'Xe^itliugly primitive one, but iins been given wide 
elreulation. The errtir cf.Dsisls in attributing the de- 
simelive ngeney lo ihe "volls." >Ve might say as a 
piirnllel ease that a liHlh-t driven by a low explosive will 
kill n sobHer, while n bullet driven by a high explosive 
will pass llii-ougli bis biMly with impunity. Hut what 
about Ihe Hixe of the bullet? A Mauser bullet often giKti 
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at high BptH")! through the tiesnes of the soWier and leaves 
him on his feet, but would a cannon ball at the same 
speed do the Rame thing? Ib there any room for argu- 
ment about it? A giant shell from one of the great guns 
of the Oregon woiihl erusb a man if it simply fell on him 
while a rifle shot of Mauser calibre retluced to equally 
low speed would lose its destructive properties altogether 
ami become harmless. 

The dangerous electric currents arc not dangerous be- 
vaiiiw they have low voltage, but they are kept down to 
low voltages, because otherwise they would be loo dan- 
gerous to handle. There are dynamo currents of crush- 
ing size — H)ne, two, often ten, amperes; currents that 
want no aid from higher pressures to destroy life if ap- 
plied for that purpose. But would it make a ten-ampere 
current "harniless," so that it "would pass through the 
human body with impunity," if we simply raised its low 
voltage to 200,000?" Or make it more harmless by rais- 
ing it to a million? At a 4-ouple of millions would it be 
come a ehild's toy? If the alleged thenry is correct, 
why not? 

But llie mind staggers at the thought of two million 
volts ami ten anii>eres of current In one discharge, and no 
one wants to be struck by lUilitiiiiii/. The theory is simply 
wrong. The "harralessness" nf any high potential elec- 
trical discharge is in proportion to its volume, not its 
volts. Proof is afforded by the static machine. With a 
targe machine produce a current eslimated at about 200,- 
000 volts, grasp the two poles and you do not fi*el any- 
thing. The tiitiftirniir is loo sinall tu measure and is prob- 
ably a fraction of a single railianiiKTe, Insert a pair of half 
pint Leyden jars in the circuit and test the discharge with 
the same voltage. Try it with a pair at quart jars, and 
next with a pair of half-gallon jars. Ity this time your 
thirst for knowledge will be appeased. The demonstra- 
tion will be complete enough. 
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An long ajto »» September, 1894, I wrote my viewB on 
this 8ubj('i't as fnllowR: 

"Till' question is probably a simple one of amperage. 
nigh freqiienc'y and liisb potential currenlH would be 
deadly enough if they added quantity of rurrent and Imijth 
of mcilliitiuH to their enormous elertnvmotive force. Ex- 
ceedingly rapid ost-illationi* may be comfortably endured 
by pari or all of the hnnian framework so lon^ as the 
tound-fro swinp of the movement i« infinitely sniail, A 
senw of numbness may be occasioni-d as the r4-Hull, and 
tliis is utilized in varions local melliods of treatment l>y 
mechanical vibration. If, liowever, the rapidity and force 
of mechanical motion wak joined to a (o-and-fro swing of 
tven a few inches, the violence of the uliocfc would utterly 
destroy the victim. The same principle applie« alike to 
electric ami me»-hanical oscillations, an<l renders I'rofes- 
8or 's iiip'uious and tnysterious theory superfluous." 

But in the foreyoiiin discussion the mysterious "harni- 
lessness" of certain currents was alleged to depend on 
high frecpiency alone with high voltage. I refer to this 
part of ihe fallacy in my editorial comments of l.sa4. 
The length of the electrical mttvenient in the lissnes 
obviously dejH-nds somewhat on the time allowed the 
current (o get into the tissues befon- it is cut out by an 
"interruption," and hence n ''•;/'{ tr iyii'tmi of interr u|ilion 
checks Hie wave leng th. Then an increase of current will 
drive in n longer wave l»etwe«'n the interruptions. I 
demontitrale to all my students in static technique that 
It* "fre<iuency" can easily be made so "high" that then- 
will be no oscillation ul all in the tlssn«-s. Obviously, 
then, sui-li a rate of "fre^piency" would nullify tlie action 
of a iminll current and render it hiirniless. But Ini aiitparea 
of ciirrent would be a diffen-nt matter! 

88. \a'\ hs now test the chaugi-s in effect which resalt 
from changing the rair nf inltrruplion of indnction coil 
rnrreuts, i. e., nltering the rate of change in the tissues 
by increaaing nr derreaiiing the "frequency" of the i>e- 
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Hod of riirnitl artiini in alternation with the period of 
inaction or rest, it is a fruitful subjet-t of study, aod 
practical tests are worth more than many hours of theo- 
retical discussion. 

Begin with the slow interrupter carefully adjusted to a 
very slow rate, say 30 per minute, which ih about as slow 
as I can adjust my own apparatus. Take any coil, or at 
first select the SOQ-yurd N'o. 32 coil as a hanoY mediu m for 
producinp: tiiuscular coiitractious. 

(Irasp an electrode in the palm of each hand and from 
zero gradually advance the rnnvnt until the author's 
standard dosage for elastic coiitraction is reached. Note 
that the muscles are exercised for lunir I'fferti with entire 
comfort and good results. Thei-e is a period of complete 
rcdaxation after ea<h period of worl; aud hence there is 
no fatigue, but rather a sense of refreshment ami new 
strength. 

But note the time required to make a sufHcieut number 
of contractions to produce the therapeutic effects of a full 
treatment. The f/ualily of work done is all right, but it is 
so shtirlif done that it wastes time. Muscles will contract 
and relax oftener than twice a minute, and the guide then 
to frequency of period for muscle-exercise is the con- 
tractile quickness of the muscle fibres, 

81*. Turn the speed-regulating ball on the arm of the 
slow interrupter a screw thread farther from the center 
ami increase the rate of action to ,50, flO, T((, 100 per min- 
ute, and note that ther(> is fljll ;■ p'T""' ■■*' ■"■"}''-^r — * 

h^tu.4^,>n fv^rv iiiinn ,.f thp miiarlPH jiud the quality of the 

work done is the same. So long as this is the case, the 
rate is within tolerance. But now increase the rate to 
125, and next to 150, The more rapid contractions shorten 
the period of rest. Although in all other respects save 
frequency of mafcr arid brral- the dosage rimainn nnrjianffcd, 
yet there is a gradually increasing sense of increasing 
intmnity nf domfje. At 170 periods i>er minute note the 
difference in work done in five minutes at this rate, and 
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the work done in five minutes with the rate at 50 or 100. 
Comparison of total amount of work done by 850 contrac- 
tions as against 250 or 500 will teach much in this field 
of investigation. 

90. Now test rates above 200. Two hundred and 
twenty-five, 250 and up to.350 can easily be counted. Be- 
yond these you can estimate the increasing frequency as 
you make the rate a little faster and yet faster still, until 
the range of the slow interrupter is exhausted. Your mus- 
cle fibres and nerves of sensation have kept pace in inter- 
preting the lessons of these tests and you have only to 
^|iiw.b]Y run u^i*^z t^j|> j^p^p<1-hflll ±£1 iit^aT . y ^ ft.i^^Hj^ r (with 

the actual current still unchanged) to note that pain and 
vwhauHiion or rvfrvHhiny hencfit are locked up in the balance 
between work and rest. If the period of rest is ,sTiorty the 
intvuHxty of work done must be low in proportion. If the 
intensity of work done is highy the i)eriod of rest must be 
long in proportion. 

Tli(» dosage of current with which we began this test 
was well within easv tolerance at rates of contraction 
near 100 per minute. The same current was tiresome 
as I lie balance between rest and work became lost in a 
I>n*|>oiHh*rance of work] and when time allowed for relax- 
iition rc|f}iHe<l the tightened fibr(»s but half or quarter of 
tlM-ii- Irngf h thr»re ceasiMl to b(* any longer a period of com- 
ph'fe rest. Simph* fatigue thiMi passed rapidly into pain 
as flh* rat<* inrr(»as(Ml Ix^yond i>hysiologi(*al limits. 

Hilt observe* h(»re that a reduction of the current at 
on<'(» r(»mov<\s the* ]>ain and n^stores the tolerance, hence 
th(* Irur dihsv nt/nlation must take into account these flexi- 
ble factors and adjust thcMu to such an equilibrium that 
th(» r.rart (fualiti/ and ffuantHj/ of thcrapcntic work will be 
done that W(* d(»sire don(^ H(»come familiar with the 
touch and f(M»l of uiusch^s doing different intensities of 
work, so that you will ucmmI to ask no questions when ad- 
justing the curnMit to any grad(» of contraction. 

\ n. There yvi remains the study of altc^rations in very 
8 of change. Acnugijho nn^ vibrator to a low, 
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paraUvely slow iuterriipjitm jji.tlit;j;urtent. Adjust tlie 
current to prodiue un cnerfretk' tetaiiiis of muscles acted 
on without over-strain uf the noniial elasticity. Mark the 
uiver and quality of tensiou in the muscle fibres. Then 
^crew up the platinum tip until the highest, clean'st, 
smoothest poBtsible note is reached. The rate now is 
nearly dcmbled. f'ontrast tbe quality of tension in the 
muscles now with the previous slower rate and you will 

I understand the adjustments best suited to sedative ef- ' 

' fects an<l to stimulating effects. 

Kut the current can only reach the patient during the 
period iu which the circuit is rtotrd. If this period is made 
less an'l less h/ inorr rapid ni/fs it will reach a point where 
intrrriiptinn nullities arlinii in increasing ratio till it finally 
cuts short the perceptible action altogether. With medi- 
cal currents this ratio of frequency will vary according 
(o the voltage and amperage, but even the maximum volt- 
age will fail to push the action of itmh- far encnigh into 
tbe tissues to take effect if the Imnk of ctmtact follnws 
faster than livitig tissues can accept and respond to 
excitatitm. Therefore the fn-i/unin/ of any current (its 
rate of interruption) must in electro-therapeutics conform 
to the action upon llie tisKU(>s which is the iudicated 
treatuient. It must range from the slow rate ami lou a 
wave proper for anti-paralytic <-ontractions or mere mus- 
cl e exercise to the shortwave, rajtiil rafesfor ui itritio ual. 
foQic, alterative, stimulating, r)r sedat ive and anti-in-. I 
fla mniatorv effects . Thewe last are estimated to range \ 
from 15.000 to 30,000 p-i-iods per minute. 

1)2. Kome have asked if still highi-r rates than these 
wtnild not be better. Some have thought that the gi-eater 
the speed the more remarkable would be the effects, and 
some have talked of making a farailic battery permitting 
100,000 breaks per minute. About 1894-5 there was 
mnch academic discussion of this subject, but none put 
the theory to practical test until I demonstrated the 
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obviouH fact that an excesw of hrrak in medical cuirentu 
would IcBsen the effect iiud al last destroy the whole pur- 
pose for whifb breaks art* made. Those who used only 
}{alvuiiic and faradir rurrentH tould not test so simpU' 
a matter ami argued about it in vain. With the static 
niaeliine at hand debate wan uselesH, for proof did not 
require five nduuteK. 

Wliat I tlieu detiioiisfrated may be found in my origi- 
nal article pubiished August 25, 1894, entitled "An 
Improved Uprifilit Portable l-'aradic Ai)paratU8 with Re- 
sistance Scale for Accurate Dose Itecord." 

93. The scientific faradic battery of to-day with its 
present interraptitig device is admirable for small work, 
but in only suitable for snmll work. .V heavy primary 
cell current attacks the device where the tip and spring 
mfH-t and rapidly oxidizes (he metal. It is uiost satisfac- 
torj' with the snuiller currenls of frnm mie to four cells, 
but the local iuteusity of luusclc ciiutractiou pntvidcd 
by a short coaree wire induction current c(»nld not bo oh- 
tiiinei] from a long fine wire coil without a great increase 
In the primary in<luciug current. Then it could he, but lo 
lax the vibrator with the amperage of six or ten cells 
would iuvolvi- drawbacks that are uiore easily avoided 
by altering the dosage through a re^luctlou of the area 
acted on rather than by forcing a great K. M. F. to work 
nndera great disadvantage. This puis a limitation u|Kin 
the urn-fulness of the bntterii-, but still leaves it a dis- 
tinctly valuable type of apparatus. 

I hare devoled much attention to faradic curreuts, as 
is evident from (he assix-iation of my name with the 
battery ilevised by lue In 1S'J4 and which retains Its po- 
sition without a Hui«-rior in the field. While occasionally 
a physician unncrpiainted with my extensive researches 
In all braiich.-Hof eli-ctrotheraiKMiticK may ask if 1 use in 
my practice anything but static electricity, ihc fact is 
thai it is chielly my great eiiMTience with galvanic, fara- 
dic nnd sinusoidal therapeutics which modifies, n)und» 
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out and establisheB my authoritative judgment iu the 
therapeutic field of static electricity. Except for my re- 
searches in all currents I could not properly judge of the 
merits of auy one. 

Ou the other hand, T have been asked by other phy- 
sicians if I had a static macliiiie! I have also been u»ked 
if 1 "ever got any good results" with a static machine! 
Also if I ever did any X-ray work, I speak of this simply 
. to show that if some imagine me to be an "enthusiaBt"(»ic) 
on static electricity others inquire if I have used it at all. 
The truth is that my writings ami my practice cover all 
currents. My students soon remark that my only guide 
to the choice of any current in clinical work is the thera- 
peutic indication of the given case, and that I have no 
"hobbies" of any kind to impair an impartial judgment. 

94. We are now ready to take up the practice of Ireh- 
niquf. Applications of faradic currents in the treatment 
of patients may be: 

Local. 

Genera!. 

Stabile. 

Labile. 

Positive pole. 

Negative pole. 

Bipolar. 

Primary coil. 

Secondary coils. 

With bare metal electrodes. 

With covered electrodes. 

With water bath. 

With current slowly interrupted. 

With current rapidly interrupted. 

With curent rapidly interruiitcd, intermittent. 

With current rapidly interrupted, swelling. 

Two forms of technique may be combined in one seance. 
The active electrode is never Inrqi: There can be no ffni- 
rrat application except by a succession of loval applica- 
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tionB. The density of t-oil currents i» pnipurtioned to 
Ok area of eonUicI of thr diTir<nli; and this ih an important 
factor in dose reguJatinu. Thf greatest tliera|>«'iitic action 
is near the electrodes. With iritf Wj/ wparaUil tiU^iraAt -* 
there iH very little iiittrjHilnr aetiori that is either general, 
chemical* ifyTianiic or important. 

The chief work of llie current is done near the ele<'- 
trode, and tlimui/li and liii the iiHlhiul employe<l lo make 
the eiet'trofle ilirrH tlir itrlioii of the current to nn-et the 
K|M>cial indientions of the rase. 

yfK The variations of the pliysio]o[;ieal actions of coil 
currents and the comfort and benefit of patients dejiend 



1. l'ro[»er quality in the curn-ntK. 

2. Choice and preparation of electriMles. 

3. Correct dose rf(;ulatiou for purpose sought. 

4. Corre«l techniipie. 

T'litraiued, raw, hei-<l|ess, (guesswork liThiiiqur will spoil 
»ny dose regulation and will miKUS<> (he best electrodes 
or apparatun ever bought. The fnundation of skilled tech- 
nt»pie is intelligeody diri-eird experimental stmly u|mn 
your own tissues and upon special patients who can il- 
lumimile the dark pIiK-es of ignorance by dear replies lo 
the thr)usand and one igueslions you should ask (hem. 
Before you can make electrodes play Ihrraptulif lunvM 
with rurn>nts ou morbid tissues yoii must practice the 
notes, chords and scales that tunes arc con.tlructeil out of. 

IMi. To begin: Slrlj) to the waisl and sit on a larue 
electrtKie connected with either [Hde nl llrsi. Take a 
m<>4lIirni-H{zed luntmnilinl rolle r <-lectn wle and learn how 



i( fi'ili and bow it ttrin 
iMidy and arm that you cat 
switches with the free hand, 
effects when (he n)n(n<'l is 
thick iHUHcles— when theskii 



■acli ami every part of your 
I reach whib* adjusting th«- 
Note thi" difference helwt>en 
soft, ihin, smcMith skin over 
n is thicker and covereil with 



more or letut hair - i»n motor (stintH- off motor points — 
near and over joints — witli different cuilH — with different 
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rates of slow aud fast intt-rruption^ — ^with different polari- 
ties — -different degrt-es of pressure and different rates of 
labile cliange, 

H7. Then eompare thinly covered, thickly covered, 
slightly damiwned, well moistened (plain), well moist- 
ened aud soaped electrodes throughout the same line of 
tests, BO that familiarity with every shade and degree of 
actiou will enable you to at once make proper choice in 
actual practice. It may seem a little tedious at times, 
but it is absolutely necessary. 

98. Then test the relation between ai::c of electrode 
(area of contact) and cffieiain/ of a yiven current-strength. 
Adjust a medium dosage and note the loss of density as 
the size of the contact is increased, and gain in density 
as you change to smaller and smaller electrodes. This 
will teach thr eqiiaHzation of farlorn that make up the sum 
of rurreiil-tlmi'jlh. 

99. Now select any secondary coil and any electrode 
and apply it to any convenient part, with the rapidly in- 
terrupted current adjusted to full tolerance through the 
Huid rheostat of the secondary circuit. Test the effects 
of sudden switch changes, such as reversing the poles, 
moving the coil selector arm from one coil to Jinother, 
adding an extra cell, etc. Any movement of any switch 
hreak^ and remakes the circuit. Note that the resulting 
lilmc^M__y ^rj small if the dosage is raised by the change 
and ia ,,!! if fh«» t^gmiig pTg lowered. fi7is test will teach 
you with what confidence you can make desired changes 
in treating patients, without the trouble of reducing the 
current to zero or disconnecting an electrode. 

100. Now switch the current controller from the fluid 
rheostat to the "direct" circuit, so that dose regulation 
will be solely via the primary rheostat. Attempt to re- 
peat the same series of quick changes that you <-omfort- 
ably made before. There is no need for comment, 1 f you 
make fme faithful trial the lesson will last the rest of your 
life. The difference in the force of the blows struck by 



the makr cnrreut is fully expluiiieil aud disousHcd in the 
fliupUT on the "Esspntials of Karaiiic Elot-tro-Pbysirt*" in 
ni.v book on "The Treatment of DiRcast-H by Kloctric Cur- 
rents." A» an object- lesson one ttiorounh test ought to 
W BuflBcient to teach the proper eare to exercise with 
patifQts. 

tOl. Now take two tumblers of equal sine and nearly 
fill them with warm water. Conuert them with the poles 
of the battery by a pair of the author's "Kinkeps." Htund 
them side by side and put the thumb in one and two 
fiiipers in the other as de^-ply as you can. Adjust dosage 
to comfortable tolerance with any r-oil. Add a little bi- 
carbonate of soda and note the <iiffen>nce. Then slowly 
raise the parts ko (hat the area covered by water gradu- 
ally leKsenn. Note the chanfje iu intensity of cnrrent 
action and xhift the dose (o suit. Learn to make the ae- 
tioii equal at different depths. 

Test diffen-nt coils. Lift the finpers antl thumb out of 
the water and then return them while (he full current is 
maintained. One object-lesson of this kind will (each 
how a patient should uot be manaj;e<l with respect to 
waler-bath clec-irodes of any size, from a tnmbler to a 
tub. The principle is the same. 

A volume of directions would b<^> less iilumlnatinf; to 
the mind of the operator than these simple tests. They 
sp«'ak for themselves and sjH>ak a langna|;e that can be 
i(«(/cr«/(K<*/. They are elemeutary in importance and no 
hrhiiitliir 11 trrtl fir'>untlf<l tluit Hum tint rmt ini thiiii. 

HKJ. Now be|;in an elaborate but t^senllal series of 
te«ts to familiarine yourself with (he tolerance of every 
part of the iMMly from head to fimt. This knowledge is in- 
dis[teDsnble. In a "general faradization" of an anu, the 
spine, n leg, or the whole ImmIv, you ran toriqent a patient 
n good deal if you pmce*>d with j nr chanijii* uf do ur', but 
you can 4]eligh( (he tissueM as by a song of gladness if you 
modulate your tlierttiH-ullc tune (o hnrni'iHif with th« 
purts. An artist in technique may make fifty ulteratlou 



in the rheostat while he is impressing his wishes upon the 
TSEpTmnnT varied tissues he is treating; a tyro has no 
ear for the finer strains of this therapeutic liarmony and 
when he fails he does not eumprehend the reason. 

103. Next havf an assistant make a labile application 
up and down your own spine, Ftcl the differeuce in the 
different muscle-grnsps of different coils with all grada- 
tions of current-strength. Have the labile electrode 
mo iefl not only over the central spine, but over the 
Diuscles of the entire back. Especially become ac- 
(]uainted with the actions of different ra/c* of rkfint/i and 
degrees of^ prrmHrt: Note how tolerance is affected by 
movement of the electrode after the dosage has been 
devehiped to a maximum with the electrode still. As you 
test muscle contractions with the rapid and slow vibra- 
tors repeat for comparison the same tests with each coil 
and you can then afterwards select the proper coil for 
various cases. 

In praetice you will have much to do with spinal fara- 
dization and you cannot learn too much about it. Back- 
aches are frequent and yon can relieve nearly all of them 
with some shading of tliis technique. It is a luxury to 
patients when artistically dune and will sound the praises 
of electricity round all your vicinage. Be not in too 
great a hurry to pass on to other tests. There is a great 
deal to learn about the back aud what you can do to it 
with coil currents, aud it is worthy of careful study. I 
once had a student taking instruction in all currents, but 
cm the one technique of central galvanization he spent 
two weeks in cai'eful mastery of details. He then came to 
me and with great glee said: "M'hy, doctor, I can do tthints 
on the spine now." There is the secret of success. Master 
every melhod until you can do "stunts" with it. 

104. Next to the spine tlie normal arm is the most im- 
portant region for faradi<' study. Flere you need no as- 
sistant. 1 employ three variations of polar localization. 
In almoKt-all cases in practice the active jwle is the nega- 
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tivf. In 80IIK' rasPH I make the application monu-jHtlar 
by jtluc-iuc the jxwitive clectrodt- under the spiue, or by 
liHviui,' (lie patieul »*il c»ri it. Or I niodify the current 
action by pns^inf;; it Ihrnuijh tlir I'l-KMUin with the positive 
electrode on the arm and shifted opposite the negative, 
or above or below it. In still other caBCB I employ my 
Bpfinjie- covered bi-p(dar labile electrode, the jiolps of 
which are tw(» and a half inches in diameter and an inch 
apiirt. luterestin^r i-ffects are secured both oii the arm 
and on the «pine with tins electrode, which I also use 
with the Hinusoidiil current. 

You will first make monc>-|Hdar tests with the negative 
nirreiit and rejH-at them with the iMjsitire so that yon 
will know irinf the nttiafiit- in the ritlr with all inlernipted 
ciirrentB employed to inllueuce contractile fibres. 

\Ki. What 1 have naid about prrnnuri- in the chapter 
on nalvanii- cnrrentu appllex to farudic currents. FirHt 
take a loop coil and move the elpctn)de over the forearm 
with Ihe liKh) contact of only its own weijihl. Increase 
the doMe until pronountii] action is felt and then obm-rve 
Ihe peculiar and aureeahle K(>nMltion which lids pressure 
llinilH almoHt ti» Ihe skin, tiradually inci-t-ase the i)res- 
wure and note Ihe effect on Ihe >ttutt] Can it p<»ssit>ty now 
1h* Ihe same dose that a moment a^o wax dimply thrilHn}; 
the wmmry nerves of the «kin? Curry these tests of pn-s- 
Hur<' throned) different coils an*! with all variations of the 
rapidly iiiterrupteil curreol. In conjunction rend Ihe re- 
marks on pilvnnlr pn-SHiin-s so that they ntn^l not be re- 
peated in Ihis chapter. 

KMi. The study of niotfir iw)lnts may c*inveniently 
nmie in here. Iteaders wlm have my book on Ihe "Treal- 
nient of IMsenseH by Klectric t'lirrents"' an* rannlinr with 
plain dlrerihins fur llndinp Uu-m without a chart 
[Ivfn In ll-e chrtpii-r im "Kleitro-Diaynonis." l*rarlic<' of 
» kind IK esMMitial when you encounter paralyzed arms 
ich liRve rliiiilnlHlied or losi faradlc reaction. It will 
irli lou when- 1o |diin< the eleftroiie to affect Ibe no- 
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tritiun nf afFerted muSfleH even when they fail to con 
tract, A yf'Deral knowledge of motor points is also easeu- 
tial for another reason. If you are making a labile appli- 
eation it will not do to sweep an eleetrode over a motor 
point with a dosage whieh has been adjusted to contnu-t 
muscles elsewhere. Try it yourself on yourself and your 
future patients will be thankful. . ^^ 

107. Now let us test ruiin of vltati'/r, not of the <'"'''*'■"'( ik^^ 



but of the thctroilc, with a standardized dosage of medium 
Uiuiihiiiij strength. Plaee tlwiflat positive pad eleetrode 
under the thiekest part of the forearm and liold tlie nega- 
tive on the baek of the.wrist. The dose is adjusted so it 
does not hurt. If the wjist waa tipriiined it would relieve 
the ptiiti. The current will also aet favorably upon the 
nutrition of the part. It exerts its benefleial physiolopieal 
actions. Hut it is holding the musvlc fibres in au uiirr- 
liuid grasp and this will shortly tire them. You do not 
wish to relieve a local pain iu the wrist and leave the 
hand so heavy and exhausted that it cannot be used with 
comfort for several hours or days. Yet I have known 
enunent neurologists to do just this for want of knowing 
better. The principle of avoiding it is simple, ok an- most 
of Ihr fiHimlnluiii principffn of ral'wmil rlcvtro-lhtnipiutirn. 

{'iivarial trnrk is monotonous. Even to sit in one posi- 
tion bec(mies monotonous. <'luin;ir gives rclkf. Shir 
changes are not, however, cjcrcwc. Qiiii-k, aiiimatftl 
changes are rrstfiil and refreshing. Sleep and recumbent 
rest refresii, but no kind of steadily maintained work is 
N'freshing. In the application we are now making to the 
wrist nature demands some quick, refreshing change in 
the tetanizwl muscle fibres in order to rest them and re- 
store buoyancy. A slow labile movement will not do this 
best. Li ghten your press ure on the electrode about ■mi'- 
third and "nith ipiick stiHikes stir up the mnscles of the 
whole forearm in a ii^'ely play of every fibre in every di- 
rection. In oiui niinute take a new account of the arm 
aud see how much of the fatigue is left. To kuow how to 
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<li*(iitiRH your |>utieDtt« with a feeliDg of rrfrr»hmml after 
uity fonu of tn'atuipnt is one of the valuable rewards of 
Hkill. Tlie iiboTe principle has maor appltr-alions wliii-b 
ynn nlinuld sluil.v, anil the opjMtitr ot it is the iirinciplo of 
Bcouri ng srflatin a. I make these very plaio lu my L-liniral 
Btmieiits, ami If n»y readers jrasp the idea imcresBfally 
Ihey can develop it at their leit>ure. 

lOS. It is iiniMtrtant that the action of every electric 
current nimut tlie hmd Jtbonld be fully studied. With 
Ixilli rapid and slow Interruplions ct>U carrents are ap- 
plied Id the thrt»at, nevk. widen of the faee, eye, ear and 
fronlnl refpoii and also to the raucous surfaces of the 
riiiHe and (hn>a1. 

Tlic HcrixntiouR produeetl by the varioas coils upon the 
ftireliciid uliould be fully tested on yoursolf before at- 
leiiiiilin).' the treHtmeul of any patient. This region haa 
mile wifl paddinp l»etweon the bone and the skin, and 
Hie IduwH of a heavy current would strike the l»one as if 
you Mlruck your head ainiinHt an anyioldiu}; rock. There 
In n pri-iiliar lu-hr Ihul rapidly iniermpte<l curn'uts cause 
(iviT lioney siirfan'K by their tetaniting pull upon the at- 
iH'linii-ntit of (he nkln lo the Iktne withtmt the aid of 
yieldliiti einttlie [nnwle fibres to soften the tension. This 
H'hc Ilnills the posslhle d<itM' for 8|H-eial uses on the fore- 
heiid und II Ih more Ind'nse with the Ix-yden jar current 
lliuii It Ih will) the fiiradic. It iH-comes severe with a 
MlroHif KiilvHulc cuirent, and in this re)*ion every current 
■lioiili) In- liurenned from iteri> with careful caotion to 
Nt'tfld diHlreHM. 

I'M. .\pplicittioux sucli as Would be requireil in the 
fr*'N(rni'iil of fai'lnl pnrulysis may now be tested, with par- 
lit iiIhi' Nlli'tillon In rhi* reculalion of eurrent-srreuf.th to 
(llffnO'lit di-KHH's of action. I'nlesH the ojieratnr has 
tifliMiUli i(i((eniilly lo work oat a (n>>at variety of these 
N|ipM'ittloiiH M run hiirdly Ih* considered (hat he hiix the 
(ffrtil of mliid lo m him for this branch of nxnlical ]iraelii-e. 

III! I will now denrribe Ihe most uHcful anil satisfttc- 
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torj method that ran be applied to the muvoua lining of 
the naso- pharynx. It \!f a method I havi' used for some 
J'ears as part of my treatment of catarrhiil rouditions and 
it has pleased bolh patients and students to whom I have 
taught it. 

Place the in<luetion coil apparatus on a convenient 
table so that you will have at least a foot of table space 
in front of the battery. On this space stand a round 
crockery baking dish a foot across and with sides three 
inches high. In the center of this dish place a china bowl 
about four inches deep and five or six inches across at the 
top. Fill this bowl to the brim with tepid water, to which 
is added enough common salt to be neutral or stimulating 
to the mucous membrane as the case may need. At the 
side of the bowl have a small pitcher of the same solution. 
By means of one of the author's "sinkers" connect this 
bowl with the positive pole of the coil apparatus, thus 
making it a water-bath electrode. 

To the negative pole connect an ordinary spoage-cov-, 
ered hand electrode, and sit in front of the apparatus so 
that you can easily reach the switches and also bend your 
face into the bowl. 

Now comes the preliminary regulation of the dose. 
Switch into circuit the long fine roil, three cells and the 
rapid vibrator. Make contact in the left hand with the 
sponge electrode and tentatively increase the current 
from zeni until it is a comfortable strength to the tip of 
the index finger when it is dipped into the bowl a half 
inch only. 

Tuck a napkin or towel at the neck to protect the cloth- 
ing from wet. 

Now grasp the sponge electrode by the handle in the 
left hand and keep it for the moment in open circuit. 
Bend over the bowl so that the rim is in relation to the 
upi>er lip just below the nose. Next bend down the head 
BO that the nose is as deeply in the water as you can com- 
fortably get it. Snuff up the salt solution till it passes 
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roand tu the mouth, ant) witb a little knark in ibt* mau- 
agenicut uf ni<mtli-br(>atliin^ the fluid can bi- ki-|>l: in <'on 
tad with the entire mucous membrane of the uuko- 
pliurynx. Now quickly make contact with the rij;ht 
hand upon the sponge elettrotie ua«l close the drcuit. 
The current will now act upon the tissues and the dosage 
can receive its final adjustmeiil. It shimhl be just Rtronj; 
enough to seiisibly grasp the anterior muscle fibres with- 
out disi'omfort. As soon as the tissuex soak ii moment 
and Ir»»e some of their resistance the current c-au be again 
advanced. Spit In the dish outside the bowl a# often as 
comfort requires. 

Hold the itose in the solution as long as you can keep 
the cavity full of it. Then do not at lirst lift the head. 
That would pinch the tip of the uose, as y()H have learned 
iu the geuerni study of water-bath electrodes. First, 
therefore, break the circuit by taking the right huud 
away from the sponge electroile, aud then the nose can 
l»e lifted from the bowl to rest and breathe while the cur- 
rent is off. 

After taking a fresh brentli repeat the same process, 
but hold the contact longer. At the first trial it nmy Iw 
awkward to both breathe and retain 1h: water at thr- 
Mime time, hut it siM^eciily iKroines easy to keep the 
current In action for five minutes h( a stretch. Some 
may sputter aud gag over the first attempi, but I have 
had no patient who flid not ilo well enough at the second 
silting. Ilaving used the method with satisfaction on 
children as well as adults, I regard it as a practical and 
useful technii|ue with as few drawbacks as any of tin- 
methods of tri'atiug the sanic parts. The selection of the 
proper coll an<l (he adjustment tif the umximum dosage 
are two points for experience to dotermiue; otherwise it 
Is a almpte method and oniy neeils to hv supported by 
other indtcali'<l nieasun-s In bi- verj- efficient and very 
sallsfaclory. 

111. Passing fn>iii the upper to the lower part of the 
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bi»dy we should now study the reactious of the log 
muscles and the tolerance of the tissues in different 
situations. First sit on the positive pad electrode while 
repeating upon the leg the same tests we have prai-ticed 
on the arm and spine. Then make a snflBoient series of 
tests with the stabile pad on the aide of the thigh. Around 
the knee manipulate the electrodes in different relations 
to the knee and in each other. Also test the motor-point 
actions of the lower leg with the pad electrode places! 
under the foot, first anteriorly and n(jk.t-uuder iiie-heAl, 
as the action is somewhat modified by its situation. 

112. Resides the iutuat requirements of dosajje and 
choice of current in the treatment of the lower extremi- 
ties there is also n f^reat deal for the beginner to master 
in regard to the management of the patient. To get at 
all the various locnlities between the foot and the pelvis 
in both men and women with the least trouble and the 
least exposure is an art that is uot accpiired without expe- 
rience. Make a series of practical experiments in which 
study the most convenient relatitin of the patient to the 
battery, the position of the patient during treatment, the 
adjustment of the patient's clothes, the easiest way to get 
at the part, yonr own position while rlire<'ting the elec- 
trodes and tlie protei'tion of the patient from either the 
wettiiig of undergarments or the unpleasant conse<)uenee 
of cold. I can hardly emphasize too much the importance 
of study of tliis kind for every part of the body that re- 
quires the removal of clothing. Learn when you can man- 
age with merely the loosening of a garment with()ut re- 
ijuesting the patient to take it off. Tay particular atten- 
tion to the fine art of keeping undergarments frimi the 
saturation t)f a pad electrode. Never expose a patient 
to a draught of cold air during a s*'ance. Learn not only 
to treat your patients with skill, hut also to finish up the 
seance in a workmanlike manner. Dave plenty of clean 
towels at hand, ami not only dry the skin which the elec- 
trode wet, but apply to it the comfort of a little fine toilet 
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powder. After a spinal applkatinti, for instance, or a 
perrutaijfouB treatiiieut tliruugb the femalf pelvis, the 
woiuau who XH dried and powdered at the chme of the 
tM-KHion will bL- far more grateful than she who is let de- 
part without pniper finlnhing alteulioDB. 

What I »a.y here relates to all rurrents, and is espee- 
lally iniiHirtant in jiynerology, genito-uriaarj- work, ('en- 
tral galvanizatluu, general faradizalion and appli<-ation8 
to the trunk of the bw\y. 

113. Coil cnrrenlH have UBes as a means of abdominal 
matwajte, to affeet the external nmsrles, to aid iuteslinal 
[M>rl)t(alKiN, relieve i)ain and for sundry other purposes. 
To rightly appreciate the action of the different coils and 
iliJTerent ratem of change it is absolutely necessary to test 
them on yourself. Now in the time to do it. Place the 
nNual pad electrode under the lumbar refjion if you lie oa 
a table, or sit 4m it if you place yourself on a stool in front 
of the battery. Personal tests can be made as well one 
way as the other. 

The choice of the active electrode in practice will vary 
with (he intent of its use, hence you must become familiar 
with Ihe reactions throuj-h at least three sizes of (.dec- 
trodes; all covered with thick tou^h sponge; all to be well 
Wet lu hot water and well lathered with soap. One of 
ihesi- electrodes shpuld be a small round ball for use 
with deep prr'KHure in certain regions, for Instance, the 
gall bladder; another should W 2x3 Inches in area; while 
the thini may be one of the comiuun round sjionge elec- 
irmles which all dealers furnish nith faradic batteries. 

Your personal experiments should include: 

Ti'sts Mlahilr with all degrees of pressure. 

Tests of the action (if each coil. 

Tiiits for tolerance tn different parts. 

Location of motor {Htints. 

Actions of slow interrupter with rati>M from (Hi to 300 
per minute. 

ActionH of rapid vibrator. 
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Stabile applications witL maximum dosage over dif- 
ferent visceral organs, 

iMbih tests over the colons. 

Deep pressure tests aiming to influence the stomach, 
gall bladder and kidneys. 

114. Then secure three patients who present marked 
contrasts in respect to embonpoint. Unless you have done 
this before you treat cases in actual practice you will 
not be prepared for the tremendous difference it makes 
whether the abdomen is thick or thin. Make your ad- 
vance tests upon a case of marked emaciation and note 
the visible play uf the muscle bands which respond to 
every action of the current. It is a beautiful demonstra- 
tion. Note how deeply and surely you can attack the 
large and small intestines. The current penetrates every- 
where. Tolerance is perfectly easy. 

Now take the medium case of an abdomen muscular, 
well-shaped, not obese, but paded with enough fat to fill 
in the hollows. Note the difference in the Inmion of the 
skin. The muscle fibres do not display their action to 
the eye. The movements are more <n viaKSt; Deep action 
is less pronounced. Note that to get the same excursion 
of the rectus or oblique muscles that before was easy 
you must now use much greater current-strength. 

Last take the moderately obese abdomen. It is not 
necessary to seek out a case who is very fat, for it does 
not take much of this non-conducting (or poor conduct- 
ing) material to hamper the action of the faradic current 
considerably. Take then a moderately fat man with 
tense skin and try to secure on him the same actions with 
the same current that in the first instance gave you such 
a wonderful illustration of massage effects. See how 
difficult it is to even approach some of these actions with- 
out forcing the dose beyond the comfort of the tissues. 
It is an object-lesson of great significance. 

Read also what I say in the sinusoidal chapter on 
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IIS. Vntm tb^ male alxlonien it in a short cat to the 
rrrtum. In (be male arftlira the faradir runvnt is wldom 
lodiruiiH], but in Ibe pan» (bat ran be rfat-bnl thmagb 
rill' tvi-tuiii i( mar bf> mad** (n do ext-elleiit add Kkilli-d 
work. (>Dv mi'thod nf opidit-ation iif whtdlr ab«n<' ibf 
KpbinrttT ani and ainif to affe<-t tlie nerve 8up|ilT, bluod 
rfWM-lft and mutu-le 6bni< of (be |iartH in internal rvlatiim 
to th>* M-xual organ)*. We nil] (-uuxider Ihim meibiHt firvt. 

ViiT pnqKinef of Htadr pat the patient in the gyneco- 
l)rtd''al |H>Kiii(»ii wiib a pad elei-tru<le under (be Kjiemm, 
or, in arinal praelii-e, ax ninrli bijfher a» ma.v be n<>eiled 
In the (nven i-anf. riare a <;(hmI Iit;b1 on tlie partn mt that 
y>n ran note everj' Hbade of mni>rular artion. I.i)bri*-ale 
Ibe aalbor'n "|ir<iHlntii-" i-bi-trtxU- and in^Tt it in tlii' m-- 
(nm till it j"Hl Hlipti beyond Ibe npliineter. Now ronnect 
Imlb elii-tr<Kle»t wlib Ibe battery and at firnt make Ibff 
I n t ernfllnoeiMjgati TO. 

})<•){{» with the biDf: fine <-idl and procee<l ilown lb* 
i»Hrien till yon find (be coil tbai ;d*"eHyim (be pn»|»»T loeal- 
IzMlion of ai-lion. In n <-aw of «'<niKeRled or inflnnieil pros- 
fate till- M-dative 4|(Ht]tt;e retguil-til wonld Kebi't ibe t-idl, 
but in iIiIh tcMl ne will aim Kiinply at ionj^jand vaKi-ular 
effiH-ta. We therefore find flie medium amTabort 32 wire \ 
fidiM (lie two MJzet* of iH-xt local action. 

'ImdnHlly int-reaM- tlie i-urn-iit fnmi Kem until yon ran 
/frilj x loninieneiei K P'lH "H ""' elei-troile and tvr l lo- pmt 
re traijj im of tliT^ exti-rnnl iniimleH arnniid the rectlltn. 
Inrrenw' the rwrrenl verv kIow I_v and r.tik your tiRual <]oea- 
itonM of the imtienl. Tbe pull will grow Rtronper on the 
elerlnwle and yoii can nee the further retraellon of the 
external muKileH. At n |h<)iii wliieli yoii niuH( learn by 
■•kjMTh-nre the Hlmii;: |:riiNp of the rurrent hitherto nyree- 
flble will reurb tbe lindi of the author'tt rhM'w rontiurliliti/ 
and the iM-enllar ache of tbe over-Rtrain on tbe attarh- 
inenla will appear. It ik an nche that cannot be dt>> 
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soribed; it must be felt. When you have set up this 
ache you have gone ju»t beyond the range of therapeutic 
dosage and will now reduce the ciirreut the single point 
that will restore comfort. Once you have mastered tliis 
guide to accurate dose regulation you need rarely ask a 
question of a patient. 

lu my own clinic I have demonstrated to a physician 
the easy facility of thus bringing the current-strength to 
within a single notch of the rheostat below the warning 
ache before asking the patient as to his sensations. It 
is a neat protection against the liability of hurting a per- 
son for want of knowing when to stop. 

116. naving practiced the principle of accurate doee 
regulation it is next in order to learn how to make the 
dosage effictive on the tissues that nei'd it. Pull on tlie 
electrode till the bulb of it is drawn down to just inside 
the sphincter and make the current strong. By the op- 
posing action of the thumb and index finger press the 
bnlb of the electrode firmly upward against the tissues. 
Then slowly push it forward till the patient reports that 
he feels its action extending clear to the end of the penis. 
Test all degrees of insertion, from the anus to above the 
prostate, and obtain reports from the patient aw to the 
seat of greatest action all along. The patient can indi- 
cate when the current is exerting its tonic intlucncc upon 
the verumoutanum, but the anatomical knowledge of the 
operator must locate it against the prostate as desired. 
Make various tests with it in different positions and with 
different degrees of dosage for different effects. Note that 
the action of the slow interrupter is not suited to the 
tissues of these parts, but that a beneficial slow cou' 
traction and relaxation is obtained by intermitting the 
rapid vibrator with the tip of one cord. The KWclUntf 
method is also useful and should now be practiced. 

Those who have but vague ideas aa to the possible bene- 
fits of coi! currents in this location should refresh their 
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itif iiiorics b,v readinfi; the chapter uu tlii' pbysiological ar 
tiijDi* of iiniiu'tion coil uurrentH in my larytT text-book. 

1 17. Now leave tbe patient in the same position with 
tUe pa<l innlei- tlie Narruni, and iUHert the Mmallest of the 
three Hize» of stanilanl reetal eleotrodew. Studj' the cf- 
fects upon niusrle fibres and nerves of sensation with oil 
Ihe various (■<iil8 and the liosajje they will permit. Prae- 
tieeall variiitions of rapid and slow interruption, and the 
Mwelliug nietliod. Change to the larger sizes, which will 
add mevhanieal dilation to the aetiou of the eurrent, and 
carefully study the uses of a very important but much 
nefjlected theraiM-utic resource. Altanpts at this irorfc 
should mil III- tmulc uilh a coarsr and inferior nirnnt. The 
riflht quality of current is as grateful tit the tissues as 
drink in the desert, but, judging from the printed remarks 
of some of the rectal specialists, I fear tliey have not prac- 
ticed tile discretion of using a.fine current. They say elec- 
tricity in the rectum hurts. I must i>elieve that Ihey maki^ 
it hurt their patients, btif I don't hurt mine, I make an 
electric current in the rectum as soothing to ])ain and an 
comforliug to states of vascular derangements and local 
IrritHbilHy as the gentle stroking of affection on a tired 
brow. No other agent can <'onipare with it for the relief 
of rectal pains of many kinds if it is rationally used and 
not abused by ignorance. I have seen a si^igle^treatment 
with electricity remove a imiHlus of tlie atius that was 
holding the patient in torment in spile of 'salves"; I have 
had a single lr<-»tmenl iilToi-d the patient "Ihe first pain- 
less stiHil she had had for eighteen years"; I have known 
a single treatment to n-store comfort an'l control of the 
sphincter so that the woman "coiihl asKist herself itt 
stool for Ihe (irst time in seventeen years"; [ have seen 
|Mitients cease to complain of very painful hemnrrhoida 
after a few troattnentKof the rectal tissues with tbe sooth- 
IngucdoHs of the right cnrn-nts; 1 have seen patient after 
patient shrink with pain during the most gentle insertion 
of a warmed and lubricated electr<Kle, and in alnioBt u 
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tQomt'Ut become entirely oomfortable as the Liyli frt-- 
quency sedalion controlled anti banished tbe pain. These 
are the conimou place results of ordinary experience. 
There arc conditions in the rectum beyond the reach of 
electro-therapeutics, but so far as the pathology indicates 
the local action of any current it is as beneficial to the tis- 
sues about tbe lower rectum as to any other part of the 
body. The only qualification is that it shall be applied 
with skill. 

118. The external male g:enital organs come in for 
their share of the benefits of induction coil currents. The 
difficulty is getting at them with perfect contact. This 
difficulty is solved by the water-bath electrode as deraon- 
striite<i in my clinics and taught in my book on *'The 
Treatment of Disease by Electric Currents." 

Procure a neat bentwood chair standing 22 inches high. 
On the upper leg-brace of this chair, which is about four 
inches below the seat, fit a small board so that you can 
clamp it fast or remove it at will. On this boani and 
under the organs stand a dish to catch the drip from the 
genital electrode. Let the patient drop his trousers to 
his feet and sit on this chair, with his knees apart. Put 
the pad electrode on the lumbar region and press it to 
firm contact by means of a pillow. In a china dish of the 
right size filled with warm water drop one of the author's 
indispensable "sinkers" and in this electrode immerse the 
testicles and jienis to the bottom. Keep Hiera well cov- 
ered by pressure of the patieiifs thumb, and keep the 
dish full by adding water it any spills rmt. 

Now make all the usual tests of current action. The 
rapid interrupter and the short 32 coils are the features 
of chief importan<*e to study. The swelling meth<Ml is 
also useful, but needs to be done with moderation. The 
testicles obviously get the best of the contact, and hence 
get the best results of the current when the [wnis and 
testicles are placed in the same dish. To localize all the 
action upon the penis alone needs only the extension of 
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tiip priiniplf of tbi' wjitcp-bntli cicctrodi' to tliat i-edoubt- 
flblt- oryan. For this piirpost- I iisi- a neatly liiuBhed wide- 
nioutlieil i;IaHR bntth' sui-li as the best city ihiiries use for 
their best iTciini. The sinker \» dropped to the bottom 
anil it i« at once an admirable electrode. 

Get any suitable bottle and nialie tlie usual experi- 
meut« until you are an adej)! iu the art of ilevelopiug 
a .sliruuken peniH to the full standard of masculine pride 
and power. 1 do not mean to nay that any "faradic" cur- 
rent will do this. There are so many poor faradic bat- 
teries outstandin}; in this country that I cannot voucli 
for all of them, but it is safe to say that with the com- 
bined resources of coil and galvanic currents the skilletl 
physician can help all cases that are still in the curable 
Htage, My new sinusoidal apparatus provides nie with a 
current which is even better. 

Of course, this is only a part of the full treatment re- 
quired by cases of various grades of impotence. I con- 
quer such cases with patience and often much labor 
when they are very chronic, but no one method is a cure- 
all. 

119. Closely related to this field of current action ia 
the imimrtaut method of rn^inat hi-jwlitr fnnidhalion, the 
most distinctive and sjiecial use of high-tension induction 
coil currents. Befon- venturing on uncertain gn»uud with 
new patients QSHure two or three old patients of the dis- 
pensary class that rou will not hurt them and obtain 
their aid In your initial efforts to become exiwrt. 

Place one of them on the table as if for a digital exami- 
nalion of the uterus. Warm and lubricate the electrode 
iind contuK't the tip wltli the jmsitive ixde— fl 'if hi/n. There 
is no exception to this rule. Use no s[M-culnm. Take tlie 
end of the electrode In the right hand and insert the Index 
finger of llie left Into the vagina to note If the rectum be 
prop<Tty empty and to tentatively test llie tenderness, 
AImo note the ixiHilion of the uterus and the location of 
tlie i-ervix, Now withdraw ( he linger and as it gets nearly 
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out insprt the electrode in the same i>]aoe. Whea the 
electrode is entirely in»ide so that the metal parts are 
wholly internal to the tissues of the vulva direct it in the 
median line and yently pushed to the eul-de-sac of the 
cavity. Keep the current eutii-ely shut oEf as yet. Pry 
the electrode around a little and ask the patient in regard 
to the sensation of the instrument without the current, 

When you have satisfied yourself that all is i-eady you 
may start into action the longest coil and the rapid vibra- 
tor, with a safe E. M. F. of two cells. She probably will 
not feel this current at ail, but better so than to have her 
become afraid of being hurt. Ask her to speak when she 
feels tlie first sensation of the current, and then increase 
the strength until she says she feels it. Note the record 
of the switch-board so that you can reproduce the same 
dose and afterwards take the electrode in your hand and 
compare the same curi-ent on external tissues. The rea- 
s<tn that the dry, thick, rvs'iHtintj skin of the liand feels the . 
current so much is that is it IwaUzcd, The action is spent 
iipoH a small area. The reason the vaginal tissues feel the 
current so little is that Ihv absnnr of rrsistancr enables the 
voltage to diffiiHC thv anijH'ruye thrtmyh all tbv mft and moist 
pttrif 'if llir pchh and the great area of action attenuates 
its density. 

120. Test the dosage of initial sensation in the vagina 
with each coil, as they differ decidedly in their hii-iiUzatwn. 
Then test the cautious development of the maximum dos- 
■age with each coil, and also note how much the tolerance 
can be increased afkr you have accjuired more xkiU. The 
beginner is never able to get the same work out of cur- 
rents that the trained operator can. But it is necessary 
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expert quii-kly gt-tB past tliis trouble and niuB up the cur- 
rent to nbat be kimyx ie needed to be effective. 

121. Now drop tbe dow of tlie coil in use to an easy 
tolerance and study tbe diversions of tbe current action 
when you deflect tbe electrode from tbe projier position 
and tbe median line. I'ress It tentatively to tbe rigbt 
and to the left, forward and backward, and in all diree- 
tions. Note ihat you can tease the bladder, tbe rectum 
and tbe muscles of the lbi};b, and tbat tbe comfort of 
tlie moderate liose gives place to intolerance in a greater 
or less dejiree wben tbe electrode is anywbere but where 
it pnjperly belongs. Before any efficient tberapeutics can 
be deveiojied by Ibis method tbe art of fUrrctinti Ihv fltf- 
iiinlr must be fully mastered. Wlien you know bow it 
slKiuld be <loue you can then bave tbe patient do it her- 
self by uieauH of the author'^ htiiullr, devised originally by 
nie iu 1S1I4 and since greatly improved in shaj>e, size and 
convenience. Its use saves tbe entire need of your per- 
H4)nal attention to the electrode during Ireatment, wbicb 
was formerly the only (►bjeetion lo this valuable tech- 
ni<iije, 

122. Having learned tbe- elementary bandliug of the 
elei'tn>de luid the range of dosage, we may next [iraetice 
the variations in effect that can be ]>rodueed by varintionit 
in the manner of the administration. Theise shadings of 
effect dc[H>nd on alterations in the ratr of vhiinrir, and if 
I hare succeeded in making the principleB governing rate 
of change clear the reader is fully prepared to produce 
any effect that be desires. 

It is (rue that tbe rapid vibrator Is alone umhI, but by 
ci-rtaiu mani[iulations of the currt-nt we make the action 
Ionic, stinnilnting, sedative and all degrees of these ef- 
fects, or act ujion the vascularity, or nerves, or muscle 
tlbrcN, uceorUing as tbe case ni'eilK. The principk is the 
Kiinie HH taitgbl throughout this manual Ibal slow rates of 
change allay excitability, while i|uick disliirbanee of 
III lit wake them np to greater functional 
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action. The liifft'rent manage meiitti of a inolln?r iii put- 
ting a child to sleep or waking it up expresseB the idea 
exactly. 

123. For sedative effects within the vagina test the 
restful method of slowly coaxing the current up to toler- 
ance and then letting it slowly die away. You have 
aimed at skfp and therefore do not rouse the tissues at 
the end by any quick alteration of the current, not even 
by shutting it off quickly. 

But for a more tonic action the principle is one of 
firntlr ij-rrcisc, and you now more strongly urge on the cur- 
rent and keep It near its maximuDi instead of letting it 
die aWiiy. Make these tests and have your patients de- 
scribe in full the dilTerent impressions you make on the 
tissues by every change you insert into the technique. 

124. But remember that "sedative" effects In the ther- 
apeutic sense cannot be j)rodHced on normal tissues. You 
cannot reduce a fever with aconite if the baby has no 
fever, and to really obtain sedative actions by bi-polar 
faradization the patient must present the essential jtatho- 
logical state. 

125. Now test the quicker ratrs of vhtmtfv that are 
adapted to whipping up the pelvic circulation and nerves 
and muscle fibres and stimulating the parts. 

When this action is indicated the tolerance calls for a 
more energetic dose, which is kept at the maximum dur- 
ing a short seance. A few swelling intensities at the end 
vitalizes the effect. 

Bi-polar faradization is so important a technique that 
every physician should perfect himself in every detail <»f 
its management. The indications for it and the wide 
range of its usefulness are set forth at length in my book 
on "The Treatment of Disease by Electric Currenls." In 
the same volume readers will fin<l directions for the uses 
of all currents in gynecology. 

12fi. A m<iiio-|M»lar electrode in the vagina also has its 
uses in practice. A pad electrode is placed under the 
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sniTHui. The adjustment of tUe dosage follows the sninc 
rules as lii-pulai; but the htcalizution is somewhat differ- 
eiit. Study nf t('cliui(|Ui' will include tests of each pole 
iiud variations in llie sitimliou of the active eleetnule. 
I'"ix In your mind as you pi ahm^ the particular coil that 
gives the approximate dosajie for the uiajor actious io 
<lifri>reut cases, aud master the iitaua;;emeut of all 
switches so that patieuls will never be made uervous by 
your lack of care and will never dread lest Ihey be hurt 
by some unexpected move. 

127. All the forepoiug aud hundreds of other clinical 
exjH-riments the author has made in the ilcvelopment of 
^^aifii\tn'»ont skill. It is assuiued that the physician who 
is in earnest in the same search for kuowledfie will be 
fitted by the |irjictice of what I have hi-re de«<Tibed to 
wt nt)out snch other tests as the needs of his own pa- 
tients may require. The trained exjHTt is the product 
of several years of jM-rsistent aud intellijient work aloou 
the lines hen- laid down. He is not made in a day by the 
punliaM- of elaborate apjiaralus, anil then* is no "royal 
road Io learning:." 

But, every student will auk, when an' tl»-se methods to 
b*' used? When shall I wiect this technique or that 
lecliniqui* for the treatmeDt of a patient? In what cases 
shall I use the ne|;atlve pole aud in what cases the posi- 
live? 

Tbi*se niid urores of other questions will be asked by 
the helph'ss novice with a new battery and without io- 
slrucllon. There are l«-o answers to them. One is that 
the rational principle« of eli-dro-therapenlic ai»plication 
wilt gradually tas you master them) teach you when to 
apply any method of technique, for methods are but the 
ageneieH by which you make the <'iirrenls produce efTeets, 
and the peneral meillcnl kiiowlerljie of the physician 
nu;;ht to Inform him what nunlical efTe<'ls he needs to 
prewril>e in a jj'''*'" '"af""- Vou will ni-etl certain actions 
In elei'lro-therap«*utie treatment exactly when yon would 
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need similar actions from drugs, if drugs would furnish 
them. You prescribe drug action and electric-current 
action for the same reasons, and on the same principles of 
meeting the indications of the diagnosis, and technique 
is your means of creating the actions you wish a given 
current to have when you prescribe it. 

On the other hand, the answer to these questions is 
carefully laid out for you in the seventy chapters of my 
book on "Treatment," and it is only necessary to study 
it in connection with the test practice of this manual to 
find the answer to almost any question the novice may 
ask. 

It is expected that the reader will study galvanic and 
sinusoidal hints while he is practising with faradic 
methods, for there are many points of common applica- 
tion and some have greater prominence in one chapter 
than another. 

Let me finally suggest that if you use a faradic battery, 
get a good one. Poor batteries are delusively cheap. They 
betray your confidence and deceive your patients. They 
price of the best is reasonably small, and none but high- 
gra<le faradic batteries are fit for any therapeutic use 
except gross muscle stimulation. Regard for quality in 
his professional work should decide the physician to use 
a proper tool if he uses any. 
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CHAPTER III. 



STUDIES IN SINUSOIDAL TECHNIQUE. 



Sinunoidal Currents Kx plained.— Systematic Tests for Clinical Uses. — Au- 
thor's Methods. — Scientific Dose Regulation. — Place of Sinusoidal C*ur- 
rents in Klectro-Therapeutics. — A Series of Indispensable Home-Clinics. 

SiuuHoidal tcM*hni<|ue paralleln that of induction coil 
and L(»yd<*n jar currentB, but furnishes effects and per- 
initK refinenientH in administration that are not exactly 
duplicated by other means. I have two varieties of sinu- 
Hoi<lal apparatuH, earh ho <Iifferent from the other in their 
ndatiouH of anqn'ra^e to voltage that they occupy ther- 
apeutic fi<ddK almost aK distinct as quinine and mercury. 

The earlier apparatus furnishes me an ideal current 
within an exceed! nj^ly narrow range of dosage. It is ex- 
(piisite wh(*n ne<Mled; tine and smooth and most gratifying 
in hM*ai states of great tenderness, pain, congestion, or in- 
thimmation. Hut in the average run of ottice cases in 
private practi4'e its value is chi<*tly in this particular field. 
Th4* t'amjc of dosayc and utility of my high-tension coil 
apparatus is greater, although when the case fits it the 
drlirat-y and (|uality of i\\v sinusoidal is unicpie. I should 
not like t<» hv without it. 

Karly this yviw iVMH))^ however, I ad<h»<l to my (M)uip- 
mt*nt a sinusoidal machiiH* of (|uit<' a different ty|N\ // 
MUftphmriits all fiiif othi r ntrnntfi and (li^pla(T,s nom\ Each 
t*oil of tin* faradic has its place, the galvanic has its place, 
and eat'li sinusoidal has its best particular usrs. I w<Mild 
not part with any one of tliew reHour4*es in elrrtro-ther- 
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apeutics, but would rathtr add to them as my experience 
4levelop». 

128. A simple oompariHon will suggest something of 
the differvnces hi qiiulitj/ imparted to these eurreute by 
low, mediuDi and higher voltage. In a general and per- 
haps inexact way it may be said that it is the function 
of voltoffv to put the ampiraijv of the eurreiit into the plaee 
in tEe tisHues where we wish it to exert its hn-al aetion. 
Of course, there is action along the entire route traversed 
between the electrodes, but fhe area of maximum action 
depends upon the pressure forci> — the voltage — r)f the cur- 
rent. 

Take, therefore, two small foot tubs and draw six 
inches of warm water in each. Add a teatspoonful of bi- 
carbonate of soda. Remove the bLik's and stockings and 
put a foot in each tnb. Connect fhe tubs first with the 
low voltage and fine sinusoidal current, one pole in each 
fnb by means of fhe author's "sinkers." At the maximum 
of comfortable tolerance the contractions of fhe current 
will gras]) the fnt. 

Then connect with the sinusoidal apparatus which 
generates the larger curit-nt and the "grasp" will be 
around the (iiikUn appreciably higher than iH-fore, Now 
transfer the cords to flic Ix'yden jar current and the 
greater push of the higher voltage will ilHve the wave 
of vaso-mofor i-onstriction along the tissues and up tke 
Uijx to the gaslrocnemeii. The patient will state that he 
feels it in the "calves of his legs," or even to his knees. 

Much of your confusion and doubt in selecting the 
proper crrn-ent for a given case will be> cleared away in 
your mind by the study of these diffen-nces of ai'tion 
with the same technique, 

12y. At this point perhaps many of my readers who 
have not \i^{ had actpiaintnnce with this form and quality 
of current will appre<'iate a brief and clear explanation of 
what it is. The therajieutic current to which the nine 
wave has lent its name is practically an induction coil 
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tnim-nl qu)ti> oimilar to the other induction ooil cQirents 
which an* chIU'iJ atu-v Ihf immortal Paraday, but with 
all th*- »»hari) nugli-s Hinonihfd off bj the me chanical df - 
\\ff (if thi' iiinkr mill hniik. It Ih a machine of one second- 
ary roil in«li-ad of a net of coils. 

130. Tin- "lidiwm Therapeutic Sinusoidal Alternator" 
hat* nil ItK fine wire windiufrt) connected in one series for 
(he wi-ondar.v coil. luBtead of a spring vibrator to fur- 
niNh llie rii|»id iulerruptions of the current they are pru- 
ilm-ed hy a hn-ak wheel motor which drives the armature. 
The eontinuoutt pninnrif exciting current h then trans- 
formed into Mrvimdnry alternating current waves which 
are "Nlniliwfdul" )ii their regularity of rise and fall. Tie a 
lonjt clrtthet4 hue ton poBt, hold the other end a little slack 
mill give It one impuUe and you will see a mnt: wave of 
unilulntiouK Inirel along the line. With more slack the 
wavi-x will Im- fuller. 

A utric'tiy Nr'ieutillc ilescription would vary somewhat 
fr<im thU, hut the ordinary i)ructitioner would not nn- 
derNlarid it no well, Whul I have said will convey a 
fair Ideu of the kind of current it is and that is sufficient 
for my iiurjiow. 

The motor is usiiully land best) run by the direct s tree t 
current, uiid by means of a rheostat its speed is varied 
fr«m a few liundreil to liri,000 periods per minute. Four 
renistauce lamps cHvIdc the rheostat Into four slops, or 
mtes <if Hjjeeii. Iteaders of this bfKtk will easily select the 
rates of "frefjuency" which are the most usefnl. 

What corresiMtnds to Uu- "primary" in the familiar 
fnradic battery is actuated also by the street current cut 
down by a lamp rheostat. The mittndtini current only is 
applied to patients and is regulated in strength by a 
water rbefistnt connecti-d in nhunt. 

The actual Ihenipeiilic voltage in the tn>attnent of pa- 
IteDls is under 20 volts, and the flne wire of the coil re- 
stricts the amperage to a amali volume. Hence the ad* 
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vantage of the galvano-Binueoidal combined current re- 
ferreJ to in the succeeding chapter. 

It has been said that thi poles of this apparatus are 
alike, but a single moment's test will demonstrate that 
one will produce a stronger muscular contraction than 
the other. Try it .rourself. 

131. The "Mcintosh improved sinusoidal apparatus"' 
also has a small motor run by the direct street current, 
controlled by a graphite rheostat. The therapeutic sec- 
ondary coil current is a HiayHf/w-induced current instead 
of a </a/iuH»-induced current such as you are familiar 
with in the faradic battery. The dosage is regulated by 
a second graphite rheostat. The base contains a switch 
with two arms. When these arms are on the button 
marked "A" the patient receives an allrmaiinij current. 
When moved to the button marked "D'' the current is all 
delivered in one dirertiott and is in effect a rapidly in- 
terrupted galtfiuir current with a moderate voltage and 
a fluctuating amperage, varying in intensity during each 
revolution of the armature carrying the coils. The masi- 
mum is about 3 or 4 mil. The E. M, V. of the patient's cir- 
cuit with both currents of this apparatus increases in pro- 
portion to the speed of the motor. On a metal circuit 
the E. M. F. can be made to range from 33 to 110 volts, 
but with the resistance of the patient in treatment the 
voltage falls to a great deal less. 

Slow interniptious of from 100 to 150 are also possible, 
and the limit of motor speed is 13,000 periods per minute. 

132. The phijfiirilnffiral acllrnii of this type of current 
should be studied before commencing the practice of Irrh- 
niqifc, for a physician should know what his remedy can 
be made to do ere he attempts its administration. These 
medical actions have been briefly outlined in several short 
articles on sinusoidal currents, but the reader will obtain 
a much more accurate comprehension of the subject in its 
entirety by regarding the therapeutics of the sinusoidal 
current as modifying and combining the physiological 
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master the imp<jrtaut general pi'inoiples befim- t'lifiiifiinf; 
in local work. 

134. Among the first things to teat and become familiar 
with are the alterations of current action producerl by 
variable pressures upon the ilirtnidc, by size of the electrode, 
by different rates uf hilernipfitiu from the slowest to the 
most rapid, by different rates of iiiereasing and dixrrasmi} 
the current-stmiiftfi, and by different rales uf moving the 
ekctrode in labile applications. These are fnudaraental, 
and the future expertness of the operator will be closely 
related to the amount of care with which he early masters 
these elements of technique. 

I may say here in passing: that just such tests as these, 
repeated over and over again with every type of current 
in my office, comparing each with each, noting re- 
semblances of action and differences of action, have done 
more to develop my own skill in technique and confidence 
in my choice of current than alt other procedures put to- 
(Tether. There is no royal road to nkill, biit there is a 
very dirt^ct and short road opened before you in the pages 
of this manual. 

135. One of the marked distimtions between sinusoi- 
dal and coil ourreuls apiwars on the following test: Take 
two medium-sized sponge-covered electrodes wet with 
warm water, f'ounect them with an 800-yard No. 32 
coil, or any length of any size coil current, rapidly inter- 
rupted. Touch each sponge very lightly with three fin- 
gers. Increase the current gradually until it is plainly 
felt. Now raise first one finger and then the other, and 
note how the lesser area of contact increases the density 
of the cnrreut and appears to intensify the dosage. 

Now restore the three fingers to contact and gradually 
increase pressure. Note how the firm pressure reduces 
the sensory effect of the light touch. Vary the dosage 
and coil and test it in ever*- way. Note that with a high 
voltage coil and with the Leyden jar current similarly 
dosed you get a thin spark discharge as the finger ap- 
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proaclies the elet-tnide. Tbe curreut liaH suffirienl volt- 
ajip to jump tlirou^li an air f;ap of a Riiiail fractiim of an 
iiirli just before actual contact is made. This i\oo» not 
occur witb b)w voltape currents!, either from faradic coiIb I 
or sinusoidal uiacbines. 

Now connect the same tdectrodcs with tbe rapidly in- 
terrupted sinusoidal r-urrenl and note tliat no senHation | 
or action occurs nn lujht cfnilaii with a small dosage, but i 
the same dosage contracts tbe muscleH tirmlj oa deep \ 
prrnmirf. fhange the contact to one, two and three fingers 
and note that the ('fft-cl docs not alter aw it did with the ' 
coil currents last tested. The difference hf»tween light | 
and deep pressure in the actions of sinus<iidal and other 
currents is imiiortaut during treatment when tbe tech- 
nique involves lifting the electrode and replacing it with- 
out stopjdng the current. The fact that tbe siuuwiidal 
current does not spark the operator's hand through 
thinly insulated conts and electrode bandies when the 
circuit is bn>ken Is due to its lojv voltgge, which makes i 
It a Fpry comfortable current to employ, and all know 
how unpTeasant the high voltage Leyden jar current be- i 
comes under the same circunistances. 

I have elaborated this test in detail in order to impress I 
upon the mind the r<nrnttl acIiou» under light pressures | 
and imperfect contacts of the sinusoidal and faradic car- 
rentw. But you note that with tbe newer sinusoidal cnr- j 
rent there is a largt'aud powerful grasp upon tbe muscles j 
even witli a comparatively smni! dosage. This is due to \ 
ita ndatively great proportion of ampenige. 

136. We will now proceed to take up our local tests I 
Id reffular onler. Prepare the nulhor's bipolar arni-bath 
clei-trode with plain warm water. Place the arm in it so ] 
that two inches of water an- between the elbow and the 1 
metallic conductor, and nn equal space between tbe hand | 
and the other midal plate. Test all variations of (he cur- 
rent wflli the arm simply n'sting on Ibe floctr of the tub. 
Vary the rale from the slowest to the most rapid, and j 
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test the eutirc raiit;;e uf nuTi'ut-strength. Then select 
about the tiiediuiii dosage and turn the forearm on edge, 
also fle.xiirs down; next extensors down. Close and open 
the tint, ("lose and open the tiutjere one at a time. Then 
spread them apart and move them nearer and nearer to 
the metallie coutait. Note that fotickititj the metal elec- 
trode does not pi-oduep any "sho<'k." 

137. Next partly raisi- the arm from the water and 
again fully immerse it. Note all the fine shadings of loval 
ami musc-nlar action that i-au be differentiated by these 
maneuvres. Then release one cord tip from the metal 
plate of the tub and attach it to the author's "paddle" 
electrode with long iusiihiting handle. Immerse the 
paddle in the water and rest Labile actions on muscles 
while moving along the fnreiinn with an inch of water 
betwet'n Hie electrode and the tissues, and next with 
actual contact. Note how much current is required to 
produce different tleyrees of flexion and extension, and 
how differently a (piick and a slow movement acts on the 
muscles when the strength of current is the same. 

138. Next return the cord ri]! lo the tub and resume 
the sfabtle bi-|><dar bath admiuistration. Adjust dosage 
to full tolerance and add twti ipiarts of hot water, noting 
how the iucN'ased area nf cnutact attenuates the current 
and like a little batter spread over a larger slice of bread 
reduces the ilnmitif of the dosage. Then dip out an inch, 
two inches, three inches of the water and note how inli-n- 
JdVvrises as the htii of routnrt falls. Then return the full 
level of water and the maximum dosage and slowly stir 
in ten grains, twenty grains, a little mon', and more, and 
finally, a full teaspoonfnl of bicarbonate of soda. Will 
the current now be stronger or weaker? The test answers 
the question for all time. TJie increased conductivity of 
the water now carries more and more of the current 
ortinnd the arm and less thnnHjU it, so that the previously 
strong dosage will now be sranely felt. You have made 
the water a better conductor than the arm and the cur- 
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peot very nearly Bbort-fircuite. This teaches tbat plain 
water which has a higher resistance than the tissuex \» 
required for the bipolar bath treatment. 

13{), lu coucimiins a seance of this kind in private 
practice reduce the current to zero, lift the arm out of the 
water, keep it over the tub, dash cold water over it the 
instant it leaves the hot, and then dry and powder it. 
This Huish leaves the arm as liKht and buoyant as if 
"made over new." In certain atrophic conditions this 
technique is one of the most valuable in the whole ranjje 
of electni-therapenticB and is in constant use in my prac- 
tice. The author's arm tub is as essential a part alstf of 
a static machine equipment as is the spark electrode 
Itself. 

140. Now here comes an apparent contradiction for 
the novice. The use of the same tub, same electrodes aod 
same current as a monopolar arm-bath reverses the con- 
ditions so that bicarbonale of soda is essential. To dem- 
onstrate, phwe about two inches of warm water in the 
same tub and add a half dram of the alkali. Connect 
one end of the lub with the ballcry and let the forearm 
rest in the water with the hand an inch back from the 
metal plate nud all the arm above the elbow out of the 
water. 

Tonnect a wet and soaped band electrode to the other 
post of the battery and apply it to the deltoid muscle. 
Whilp slowly iucn-asinf; the current from aero move the 
electrode with even pressure to the various muscles ut the 
arm and shoulder, and idiserve the depn-e and quality of 
action that increases as the i-nrreni increases. 

141. Vnry the tvtr of rUamjf of the labile electrode 
from slow to <|uick and note the alteriilion in muscular 
effects that follows. Uememher the principle of dose r^- 
ulatJUD ncconliuc to the elasticity of contraction 
and ynii will not be oblitfed to ask the patient if the cur- 
n>nt is "tcMi strou)!-" 

142. Then adjust a maximum dosafte and n>move one 



UTIDIKS IN SINUSOIDAL TECUNIQUE. 115 

cord rip from the battery. Hold the tip in the free hand 
and touch it to the post of the battery so that you test 
variations of action accordiug to the relation of make 
and break. Also vary the lurrent-strength and note how 
the tolerance alters according to the frvqiinicy and dura- 
tion of contact. 

143. The object of imniersinj; the forearm and hand 
in this technique is readily seen. It affords a general and 
complete distribution of the current through all the tis- 
sues, witlj advantages that can be obtained in no other 



Study every possible alteration of the rate of change 
as influenced by the speed of the motor. Learn to know 
what impressions upon tissues are made by very slow 
rates, and by all speeds up to the maximum, so that your 
selection of the current will be followed by a competent 
adjustment of the interrupter and current strength, as 
well as by the correct pressure and rate of change of the 
electrode. Let no details of accuracy escape. 

144. Now place the feet in a bipolar footbath in the 
center of the tub with several inches of water between 
the outer sides of the feet and the metal plates of the 
opposite poles. Should the water now be plain or alka- 
line? If you have forgittten, refer to your preceding test 
on the arm. Certainly the resistance of the water must 
be greater than the resistance of the tissues or no iriat- 
ment will reach the feet at all. If the water was the 
best conductor the current would flow round it and ignore 
the feet. 

In plain water therefore immerse them and increase 
the current to a point which other tests of this apparatus 
lead you to think should be strongly felt. You tind, how- 
«^er, that you scarcely feel it at all with the feet stand- 
ing together in the middle of the tub. But now slowly 
spread the feet apart. As they separate the water re- 
idstance increases between them, while the resistance be- 
tween each foot and the side electrodes decreases. The re- 
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KvU itt an iuorease of current throiigb the feet which gets 
Ntrougcr and stronger, till each foot touchcH the plate and 
is in metallic contact with its pole. If ymi now add bi- 
carbonate of a<)da the iii'tlou of the current Ioscb force 
iil>on the tissucM and short circuits throngh the bath. 

A few experiments will teach that this method of teob- 
uiquc has great advantages over the direct application of 
ordinary electrodes, bnt gives place in practice to im- 
menwd.v miperior a<lvantage8 obtained by placing each 
foot iu a separate tub. 

14.'». Take two small foot tubs, draw iu (*a<-h enough 
warm water to cover the ankles, add the usual bicarbon- 
Hte of noda and place them side hy side, but a few incheB 
apart, in front of the ap]>aratus. 

Next takcii pair of the author's "sinkers," connect them 
with the binding posts and drop a sinker into each tub. 
Sit on an easy chair with the feet in the tubs and iu prac- 
lice throw a suitable cloth or light blanket over the pa- 
tient's knees to protect from draft and from exposure. 

Incn-ase the current </uirkh/ from zero to a firm grasp 
on the muscles. Wait a minute and see how the action 
loses its initial sharjiness and becomes more mild as the 
skin soaks with water and the current disuses better. 
Then nUnriif increaw till it flexes the toes — then re«iuce. 
Studj' the |H)ints of tolerance. From full tolerance cut 
imt the current qnk-klfi and uote how it feels. Would tbe 
average patient like it? Or wouhi she prefer an even and 
*/«(/■ retluetioii r»f curn-nt-st reiigth? It is probable that ' 
what you lind most pleasurable yourself will please pa- 
lienls Ih'sI and the information you gain in thes4' tests is 
absolutely invaluable on Ibal account. Tests im yourself 
will answer almost every tguestion you need to ask aboat 
metlKMls and degn>es of dos(> regulation. My other btmka ^ 
will help you to the therajs-utic applications. 

H(). Now "Hweli" till' current, and then test slow in- 
terruplions made with itne tip by hand. Also shift the J 
Kinkers in the water from near the heel to the arch and J 



again to the toes and learn the lural modifications that 
rt-Bult from different positions of earh sinker. 

147. Test also different levels of water in eaeh tub so 
that if but uue foot requires active treatment you will 
know how to release the other from tension by variatiouB 
in the quantity of water. 

Particularly note the sharp sensation that will prevent 
the use of an efficient dosafie if a crack in the skin be- 
tween the toes, a troublesome corn, or an eruption breakw 
down the resistance of the normal epidermis. The com- 
plaint of the patient at a mihl sta^e of the d()8age should 
]fat\ to an examination for the caii-sr of trouble, for 
granted an unbroken skin the seance should be as restful 
and enjoyable as it is beneficial. 

148. It will now be seen that this important technique 
combines the following advantages: 

1. The therapeutics of the hot footbath 8uccee<ied 
by the tonic action of the cold douche at the end. 

3. The softening and sedative-tonic addition of either 
salt, or bicarbonate of soda, or ammonia, to the bath. 

3. The therapeutics of the selected electric current, 
which must traverse b(»th legs and the lower spine in 
order to complete the circuit, 

4. The adjustable flexibility of the area of contact by 
making the depth of water suit the case. 

It is adapted to a variety of conditions affecting the 
lower extremities or local in the feet. Its value depends 
on the operator's skill in dose regulation and his clioicf* 
of currents. Employed with the eommon faradic battery 
it would be worth little. The ronstant galvanic current is 
also rarely indicated. The intet-ruptrd galvanic can be 
used for a few purposes. High tension induction coil cur- 
rents have limitations which make them inferior to the 
large work demanded of this technique. The sinusoidal 
current of not only low voltage, but very small amperage 
has certain uses in conditions which require an exquisite 
and comforting sedative, but the relief of pain, the effects 
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upon circulation autl nutrition, nerve fibres anil muncles, 
and the complex acticmn of the Leyden jar ami the ItirfftT' 
Hinusoidat ourrents gi\'e special prominenee to this line 
resource of electrt»-llieraj>e«tic8. Test both of tlie»ie cur- 
rents with all fjradatiouB of d<i8age and begin with the 
ninuHoidal as described above. 

149. Next experiment upon your arm. Place the sta- 
bile pad elei'trode <»n a stool and sit on it, leaving one 
hand to operate the labile electrode and the other to 
regulate the ctirrent. My favorite electrodes for arms 
nud ordinary labile use have a carbon base about two 
inches wide and three inches long, a half inch thick, 
flat top and bottom, oval nround the edge, and covered 
with thick tough sponge. The handles made for lue are 
of thick, liafd rubb<'r, giviag perfect insulation with all 
currents. 

I'repiire one of these electrodes as usual with hot 
water and soap, and place it first on the extensor sur- 
face of the fon'arni, which should rest palm downwaril 
uiH»n a convenient table within easy reach of ycmr switch- 
boanl. Ix't the electrode simply toiivh t!ie skin and in- 
crease the rapidly interrupted current from zero till it 
conlracts at least one muscle. With this "slreugth" of 
« iirrent unchuugeil next increase the pnsniiff npon the 
i-lectrode, and as it presses deeper and deeper inio the tis- 
sues note how the current increases its action on the 
deeper muscles. This demonstrates that the true "dosage" 
involves much more than mere "strength of current," The 
object-lesson Is very imporlaiil as a guide to adjusting 
your future technique (o definite ends. 

If I succeed in this manual in teaching my readera 
nothing more than the relation of pnnHinr uptui the elec- 
tfiHlf to tlie acCtun of the nirn'nt and to rliiiiral results it 
will W worth far more than the cost of the instruction. 

150. Next practice short and slow sweeps of the labile 



'HclnliMih apparatua. 
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elertrode over the extensor surface of the forearm. Test 
all gradations of turrcnt -strength till the contrartion 
passt^s beyond the limit of elaeticitv and reaches that 
tense thump and tetanus which I have taught defines the 
excess of therapeutic action. 

151. Xext test the effects of quicker and longer sweeps 
over the motor points. Test the action on muscles ad- 
jacent to motor points, but not on them. Test the ■'swell- 
ing" current. Test slow, fast and varied single breaks of 
the current made with the hand holding one cord tip, 
while the commutator is revolving rapidly. Test all rates 
of the commutator and note how iitttri»iti/ of current ac- 
tion is proportioned to the rale with this apparatus. 

152. Extend the labile application to the flexors of 
the forearm- — to the hand — to the inner surface of the 
arm- — to the axilla — to the pectoral and shoulder muscles 
and as far as you can reach. Note the differences in re- 
sistance of different parts of the arm, in part due to 
thickness of skin and in part to nearness of nerves. Note 
that the differences in excitability of different parts of 
the arm are so great that au attempt to produce aiualli/ 
disiribiilfd uvlioii upon the different groups of muscles 
calls for frequent manipulation of the rheostat and an ex- 
pert knowledge of technique. 

153. In making these tests note how far you can push 
the f<»ntraction of any muscle before reaching the limit 
of physiological tltisticitif and setting up fatigue or pain. 
Kspecially test the difference between having well- 
padded soft i)art8 under the electrode and having little 
save skin between the electrode and the bone. 

Study the relation of current strength and the manage- 
ment of the electrode to vaiL-iimj pain, aroldimj pain and 
rtiierimj pain. Neglect nothing in electro-thera]>eutic8 
that relates to pain, for in the various currents you have 
the most potent remedy in the world for most of the suf- 
ferings of chronu- disease if you will but learn how to use 
them. 
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154 Also ubservp biiw tho may viiil** a uuvice l(«Te an 
arm limp, lM>arT and fatif;(ie<l-^alinii«t piiwerlnw, requir- 
ing boiirv ortlavK to rwiivt-r — an*t hiiw bv belit-r ttkill run 
run, in u tiingic luioutc, Miih Hit- niiup <-arrpni. same diw- 
a^e, name piklarit^, same elt^-iriMli-, miuk* eventbing but 
ftrinMure and ralr of rhaMtjr nhtp up ibt* iin-<l muiH-)(^«, in- 
fuw iulD tbem tbe eoer;>v nt new Hfp and leave tbeiu 
light, elaHtic and refreshw], 

ins. The fhi'i uh'fivt of a liM-al ireaimeut ma>- uflen iv- 
Uttin- an action of tbe curn-ui wliirb tem[N)nirilT tire» 
tlic local mnHcle fibreR, hiii ibc most elementarr skill will 
tearh ynu nut to bcreafter i/iaihum thi-m tire»I, but to re- 
frt'Hb them a»'you rlow tlie xeaui-i-. I have instmt-tp*) my 
piipilH to do tliis witli air(TTrrenti« — galvunic, faradic, «in- 
iituiidal and static^but w) few neeni to b*- aware that it 
fUli Ik- done that I preNiinie ibe [HH-uliur technique re- 
quired to do it 18 uri$;inal tvilb me. 

Ni-urologiMtH et(]K*ciall.v wem to ni'*-d ihiM kuat-k, eh 
they deal iiiueh with pain and paralyKis, and palientx 
trcali-d by Ilieni frequentlv have their muifclen punit^heil 
for (be wike of their inrirM, \ patient r)nce eame to me 
Home (tve yeuFH apt u-lin )i;iil 1o abandon treatment by a 
neurologiNi no eminent iik in Imld nunuTouFi college and 
hoMjiital poxirions, having a\nt> at one time b<'eu pn-Hident 
of the Afuiiemy of Medicine. ()p<'ratorB nf thin kind lead 
to eomplainlH thai electricily is "painful," while the tir»t 
rndinK-ntH of correct (eclini<]u<' would remove the fault 
und ttnve tlie fearx of the piihlic. It needit no argument 
til pnive (hi' injury done to the rn-dlt of eleetricity aa a 
ri'Uiedial agent by tbe frightful mistake of tbe "death 
rbalr" nntl Ihe nuniernnH Inilley ear aceldenlH, but the 
publh- could Im- eiluialed to the faet that infilir-at currents 
nn'tmn'O and mifiU U were not for the thousands <)f ikt- 
Minis in nnd out of tbe medical profeHxiuu, who still hurl 
Ihelr pntlcniK neven-ly and Kpn*ad prejudice everywliere. 
Tbe utriH'tn of our city an- full of people of all kinds who 
mill "eleelrlrlty" as In dl-oiith a plant needs water, bat 
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gossips, friends, neighbors and the sensational press 
warn them of its "deadly" nature, its "Bbocks" and 
"burns"; (?) and, sad to »ay, the upper stratum of me<iiral 
influence in this country fosters the error rather than 
gives counsel of the truth. 

156. To resume practice: Test further the difference 
imparted to the same dosage of current by iiltinij the 
electrode from flat contact till only its nliii- or pn'ml presses 
into the arm. By this means you avoid making a change 
from a large to a small electrode during treatment when 
you wish to localize action on a small part. The variety 
you can thus lend a labile or stabile technique is im- 
portant and calls for study. 

157. Practice also with this current how to locate all 
motor points by slowly moving the labile electrode over 
any surface till a muscle contracts and thus discloses its 
center of excitability. No one can remember all the motor 
points at one time after short study, but a little practice 
now and then when you are engaging in other tests will 
soon fix the most important in your miud. 

158. Xow remove the pad electrode from the stool 
and note the differences imparted to the same Jabik ap- 
plications before tested by changing the situation of the 
ulabilr contact of the current. Place the pari under the 
arm for one series of tests, then under the upper third 
of the foreai'm, then on the extensor surface, then under 
the arm near the axilla. 

Note that the dominant action of a given dosage will 
be affected: 

1. Ily the situation of the stabile electrode. 

2. By the position of the arm. 

3. Ry the relaxation or tension of the muscles acted 



These factors of action operate on the labile and active 
electrode in each situation in which it may be place<l and 
can be made to modify the results at which treatment 
aims. 
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Tlie studj of these tests upon Dormal arms, arms with 
thin and thii-k skins, thin and thiolf muscles, arms af- 
fected b_v disease or injnrj", arms the seat of paralysis 
either peripheral or central, with atrophies, contractions, 
contractures, or any other pathological states, will in the 
course of time develop into an expert operator the phy- 
sician who comprehends the basic principles of elottro- 
therapentic action and who applies his mind when he ap- 
plies his fiinrnl. 

1511. Now again sit upon the pad electrode and study 
the various muscles of the lej; and foot. Also repeat 
tests with the stabile electrode <m the inner and outer 
sides of the thigh, under the heel and under the fore 
part of the fiatt. Search out the motor points, faniiliarixe 
yourself with the relative amounts of current required to 
produce weak, medium and strong contractions of each 
miiin group of muscles. And especially test the variable 
effects obtained by quick and by slow movements of the 
labile electrode. 

If'tO. In addition to studying the direct actions of any 
method on the leg it is important to practice in advance 
of actual patients how best to get at the parts of 
the leg that are above the knee with the least exposure 
and the least trouble. Many a physician puts a patient to 
much needless trouble for want of a little such practice 
as the above Hnc suggests. No detail is too trivial to 
deserve attention when it affects the comfort of the pa- 
tient, the ojterulor, or both. 

161. The s])ine should Ite studied in four ways: 

1. With the glabik electrode over the solar jdexus. 

2. With the same electrode at the base of the spine. 

3. With the same electrode on a stool and the palient 
Rilting on it. 

■1. With the author's bi-polar spinal eh>ctrodc. 

In manipulations over the posterior region of the trunh 
for selective effects there is room for the disjday of all 
the skill In terbuique that your practice ran develop. Ab 
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artist will produce a clinlt-al picttin' with his elertrode, 
while the mere mechanic with the same means will imly 
soil his canvas. Or, it may be said, to illustrate in an- 
other way (he sr-ope for skill, that the artist in technique 
will produce true therapeutic harmonks of current action, 
while discords and empty sounds will startle the tissues 
when the tyro strikes the same keys, 

lfi2. To be made upon your own back so that you 
will comprehend the actions and sensations yourself, 
these spinal tests will of course require an assistant. 
Be{;in with test No, 1. Thoroughly wet and soap the 2x3 
oval labile electrode and with the current at zero place 
it npon the lumbar spine. Gradually increase the dosage 
until it is felt. Then note how much more increase is 
required to secure a firm <jrasp upon the tissues, but with 
entire comfort. Note the narrow margin between full 
talcranrv and pain. Learn to avoid the slight exctss in 
dose that will hurt your patient needlessly. Ulake it your 
rule to never hurt a patient with any form of treatment. 

US, Next vary the rales of iiiirrriiplioii from fast to 
slow. Vary the prvsnurv on the electrode from mere con- 
tact to one, two, three, four or five pounds of force. With 
the most rapid rate of the commutator increase the cur- 
rent to test for tolerance with the active electrode KtahUf. 
Note the peculiar achf that appears after passing the ther- 
apeutic dosage and learn to avoid it. 

164. Next slip the electrode slowly from the median 
line of the lumbar region to the side muscles and com- 
pare the relations of the same dosage on the central spine 
and on the adjacent tissues. Compare on the muscles all 
the variations in current-strength previously tested on 
the spine and study the degrees of resulting contraclimt, 
for these are your measure for standardizing relative 
doses on parts where no contraction can take place, What 
I teach in this matter is very important and cannot be 
studied too carefully by readers who seek to attain sci- 
entific accuracy. 
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It;."). With tilt- current adjusted to full eomfortable tol- 
*Tain'e when the eleotnule in stabile upon the lumbar 
uiutteleH Qute the disturbance ereuted b,v a rapid labile 
niiivt'iiient from side to side. Still hohiinj; the same high 
d'»tuf;e move the electrode over the sacnim, {jhiteal 
iiitiKxeH and all porlioux of the lower back, and learii from 
lhe«e letitH the practical differeni-eH in degrees of toler- 
ance between parts well padded with elastic muscles and 
parts on which the blows of the current strike on the hard 
Kuhstance of bone but little covered, and which is there- 
fore sensitive to any form of mechanical violence. 

Iteduce the dosujrc when it hurts and seek out the vari- 
iilionm of current ntjuired fur equal action on different 
partii. 

lfi<). Next test mnsati'm on the central spine and note 
that if any localized cwii/eslinn or tendernins existt^ the cur- 
rent will be keenly felt on firgt vontad, but will appear to 
gradually ^iu away as sedative vaso-constrictiou removes 
I lie congestion and restores tolerance to normal. The 
wearch for dtip-matrd Iwalizat tcndrmi-ss, not discoverable 
by other methods of physical examination, is one of the 
first considerations in the first treatment of the spine for 
any puriM)se whatever. Klectricity will Hot only detect 
areas, but remove them. 

Hi". Now test the varying impresBions made on the 
spinal centers by differences in the rair of vhamir of the 
laliUf rl'Tlroik when the current -strength has been care- 
fully adjust/Mi for (I) sedative-tonic, (2) stimulating, or (3) 
nutrithmal effects. Po not forget the therapeutic prin- 
ciple I'uunclated elsewhere in this manual that soothing 
actions peqiiire slow and gentle movement to put the 
parts at rest, while stimulatioii is accomplished by 
stirring the partK quickly with energetic rousing manipu- 
lations of theeIectro<le: although in both cases the polar- 
ity am) current-strength may in- the same. Itetween the 
two extn'mes then* is a wide rang<' for delicate dlscriml* 
nation and judiciouH itfcill. Never forget that Hhades of 
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therapeutic action depend on much more than (iirrent- 
strength alone. 

168. In reaching the cervical spine reduce the lurrent 
to nearly zero and with slow labile action from the 
seventh vertebra to the occiput note the increane of dos- 
age required to excite the sense of taste and flash sparks 
before the eyes. Some imagine that onl.v the galvanic 
current has the power of e.\citing nerves of )^pecial sense, 
but I have demonstrated these actions with everv type 
of current that I possess, the only condition being That 
the d(«c should be adequate and the ele<'lro<!es in-operly 
applied. 

Ififl. Hepeat 00 the upper spiiie thr n-sts you last 
made on the lower spine and observe here that much less 
current is required to contract the shoulder muscles, and" 
the tolerance of the upper spine is less than that of the 
lower. You should compare the spinal tolcramr with all 
currents. 

In most applications the important nerve centers upon 
which action is desired are either in llie upper or lower 
spinal cord, while the dorsal region is less st-nsitive and 
less important, except when hn-al iadicatiouH there may 
govern the treatment. Flence study of tin* reactions of 
all currents, in all degrees of dosage, upon iill the great 
centers of the cerebrospinal system is replete with inter- 
est and of givat profit to the scientific- investigation of 
(■hTtru-ffliiiMiiilntftf and tiiniTl tirliniqiir. 

170. After sufticieni study of the rajudly interrupted 
current you should next test tlie reactions of varions 
muscles with an inttmiplhiii handh; or by taking one cord 
tip in the hand and making the circuit in 'the following 
ways: 

1. \\\\\\ eqiiiil makes and breaks at rate of thirty per 
itiinute. 

2. The sairie at rate uf sixty per minute. 

3. The same at rate of one hundred and twenty live 
per minute. 
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4. The sauif at rate of three hundretl per niiDUte, 

5. At the highest rate poHBibk* by hand. 

Repent similar tesls on the same museles with varying 
rateB of make rurrfut, holding the action two, three 
and four times as lou}; av. the interval of breitk. This \» 
an especially important form of practire, as the quality 
of muscle action thus set up cannot be duplicated by any 
other means. 

171. While noting the altered muscular effects thus 
regulated at will by the definite application of correct 
technique to each purpose of the operator you should 
ran^e the dosage from zero to tolerance and note thai cur- 
rent-strength is but n niiiijlr factor in producing ther- 
apeutic action, and curative results are not to he expecteil 
unless you kuow how to produce them. It is true that 
superb results often surprise the non-expert, but he will 
also often fail when it is easy to succeed, and it is better 
for you to learn precisely what the indications require 
and precisely how to meet them. 

172. KeiM-at a similar series of tests with the "direct" 
current from the same sinuBoidal apparatus and note the 
shades of difference, especially in munck ariinii and in 
Hmmtim imparted by the increased ami>erage now gen- 
erated. 

This current more nearly resc-mbles a small galvanic 
current in a state of rapid interruption and is therefore 
irritant on a hyperiPinic skin. If the skin Is even slightly 
i-ruptive it will lie diflicuU to use the current at all. The 
knack of overcoming the "biting" tendency can only be 
acqnir*Hl by practice and by the judicious use of hot water 
and a bland soap on a well-covered electrode. If the 
i-overing of the electrode has been worn thin or is cut 
through, so that the metallic or carbon base is in the 
slightest degn>e expose<l, no eensilive ikin will toIi-rate 
more than a fraction of the dose needed for the deeper 

172. Tho»u* who still have the alternating current of 
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smaller quantity may make similar teats, but the raBge 
yf dosage and consequently the extent of action will be 
found limited by the reatrictious inherent in the lack of 
fohiitif and fkxihilify. But the mft current from this ap- 
paratus does not "bite" even a very sensitive skin, and 
though it has been abandoned by its former makers then- 
are a number of its kind in use, and those who own tliem 
will be glad to retain them in their armamentarium and 
to learn how to improve their skill. For this reason it is 
worth while to include the apparatus in this book as it 
will be employed for many years to come, and there is 
little literature on the subject to assist those who pur- 
chased it before the Edison Mauufacturing Company 
stopped making it. It should be developed rather than 
abandoned. 

173. Many questions have been put to rae by phy- 
sicians in regard to the treatment of cotiatipalioii, the ac- 
tion of each current upon the abdominal muscles and the 
possible influence of surface applications upon the invol- 
untary muscle fibres of the intestines. These questions 
can for the most part be answered by making the series 
of tests which 1 have demonstrated to students in rapid 
order in a single seance on a siugle patient. If you will 
make yourself serve as the patient you will possess more 
accm-ate information ()n the subject at the close of the 
sitting than the ablest theorist could obtain out of the 
studies of a library in a year. Owing to the large sums 
spent by the laity on laxatives of various kinds it would 

, appear as if there was a large field of usefulness for elec- 
1 tririty in "curing" constipation if it was able to do it. 

Since I have enjoyed the addition of the larger sinusoi- 
I dal current to my therapeutic resources my resnlts have 
I been better and in some cases remarkable. 

174. Remove coat and vest, roll up your shirt and re- 
L cline with extended legs on an operating table, with a 
ipad electrode under the lumbar spine and your head 
Lpropped up by pillows so that you can see your abdomen 
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while you are testing it. Take one of my carbou sponge- 
covereil labile electrodeB and prepare it witb the usual 
hot Hati-r, xtida and soap. Coiinci't the cdrds first with 
the jralvanu' rurreiit. With tlic labile eleitrude applied 
in turn to eaeh importaut motor poiul inrreuse the xlowly 
interrupted galvanit- c-urrenl, negative jmle, from zero till 
the intiHcIes stir. As you gradually int-rease tin* current 
note the relation between dwiaijr and the cow/rdrfronf until 
the limit of tolerance is reached. The Hfl of luuKcle fibres 
in quite bntad, owing to the amperage of the current, but 
the blow of each contact Kiniply jerkH and Mh ijh. Change 
to the ftnuttani galvanic <'urrent and next test interrup- 
tion* with the tip held in the hand. Note the bite upon the 
wkin of a large riosage and study all the details of effect. 

175, Then at once shift the coils to the coil appar- 
atus. Test the slow interrupter and note at once how illy 
it is adapted to d<'ep abdominal work. Then i hange to 
the rapid vibrator and the 2,5O0-_vard conibinatiou of coils 
and observe that the atteuuilfion of the amperage dif- 
fuHtK the action iusteiid of hii-tilizimj It aw needed. Kvca 
the full energy of four cells is insuflicient to make this 
long faradic coil set up effective local [(eristalsis on a 
stout adult. Change to the 1.000-yard No. 3y coil and you 
al once dud that the dosage can be adjusted so as to pro- 
duce vigorous local cfmlriictions. The ."lOOyard No. 3(1 
c<dl next increuscM the I«mhI effect. Then se<* how the 
greater amperage of the coarse wire coil— .'►(M) yanis of 
No. 32 wire —takes closer, deeper and stronger hold upon 
the nniscles near the electrode because its local aclion 18 
}[r<>a1er than its diffusion. It enables you to regulate the 
dr>se better. The muscle action can be still more tDteU- 
sirted by next switching in Ihc 300-yard 32 coil and ad- 
justing the dosage to the maximum 'if ttderance. 

Ttie shorter and thicker the coil, with rapid and suxHdh 
interruptions, the (•'^■"l'**' '*• '!"' conducting; capacity of 
the wire and the locHlizalion of the current. Test every 
IMtsslble dosage— stabile, slow labile over the colon Iraet, 
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more rapid labile, intermittent on motor points — with alt 
three variations of current, c-ontinuous, swelling and slow 
make and break. 

176. Study the excursion of the umbilicus and of the 
oblique and rectus muscle fibres as the tetanizing current 
is raised from zero evenly and ihjirlt/ up lo tolerance. It 
does not necessarily hurt, but can be overdone by a tyro. 
The master-hand will do just enoufih, and stop without a 
word of caution from the patient. Test a very rapid rush 
of current from zero to maximum, an<i equally rapid dr- 
crraM-, and compare the sensations with the slower and 
usual method. You will not only thus learn which is the 
best, but also why it is best. 

177. Next shift the cords to the finer sinusoidal cur- 
rent of small ampera^re. At the full power of the current 
the muscles bunch and swell, but it seems an action of the 
surface layers onlj/ an<l does not impress the ctbserver or 
the patient as if it grasped the intestinal fibres in an 
equal vise. It is obvious to the trained eye that the cur- 
rent is too small fur the work required. A few tests 
satisfy us on this point and we now change the cords , 
to the alternating current of the nejvyc simisoidal-appar- • 
atns, which is my chief resource for abdominal stimula- 
tion of this kind at the present writing. 

178. Repeat the teats. See how comfortable it is. How 
wonderfully it grasps the muscles. Note the greater ex- 
cursion of the umbilicus within the range of a tolerable 
dosage. Note the deep oblique depressions in the course 
of each colon tiiat begin in a mere tlhiiplr at the first stir 
of the current and gradually become a ^ulch as the dosage 
proceeds towards tolerance. Note the great and facile 
flexibility of the dosage; the seclative tonic action of it; 
the tremendous impulse to peristalsis; the deep and pene- 
trating action; the immense mechanical disturbance 
without sensory distress, and you will recognize the su- 
periority of this current for this particular work over 
any other resource in the field of extra drug therapeutics. 
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At>(lotnioal maHKage and cxt-n-iHeM would appear to be 
very preatly inferior t(i il. Id iiracticf tliis tfcliuiqm' 
Ih a joy to tlie patient when skillfully doiic on a sounil 
akin, and thi> renultH arc cxtivnifly ^jratifyint;. 

179. Lastly, cliange tlip cords to the Lpyden jar cur- 
rtMil of the utatic machine, usin}? the smallest jar«, and 
n'jK'at an near as possible the same tests. Note the dif- 
fen-nt action immfitiaUhi bnnvth Ihr lahilf vli-ttrndi: How 
il ItiiHvliiK the surface muscles lUKteud of lUffitHimj n travv 
nf iimfravtion. Its jMiwer is great, but its convenience is 
not equal to the demands of practice. It requires consid- 
erable skill in dose regulation, for it easily Tiversteiw the 
sense of comfort and near or on any thinly covered bones 
its peculiar iiche will not easily be forgotten. I demon- 
Irale it, hul never use it for penslalsis. 

150, For constipation there are two other resources 
of static electricity: miUI HfMrku and frtrlions over the Mver 
and abdomen, and my "inlerrnptetl static current," orijji- 
nally described by me in the Medical Times and Register, 
Se[iteinl>er it, I8!)3. Test them for your information and 
compare the IheraiH'Utic possibilities with the methods 
and cnrrents tried before. No two have proved to Im- ex- 
actly alike. 

151. Five forms of apparatus, eleven separate cur- 
rents, emi)loyeii with three types of interruption, and 
with endless variations in dosage and techui<|iie, are thus 
tested in an hour. \o fthtfuiriati irhn hnn graduntid fmm 
such n tritt will aijain auk fhf iiuextiimx uf Ihr liiri). lie will 
know for himself all there Is known on llie subjei-t. 

The fflicient, deep-acting, tetanieing ijranit which 
presses down through the surface muscles and seizes the 
Intestinal tlbres with a firm clutch which is judiciously 
Inlerniitted by the Icchnifiiir of the operator is obtained! 
best with the large sinusoidal current, and next with the 
largest coil currents of the author's improvi-il and scien- 
tific faradic apparatus. To be appreciated tliis aetiun 
mast be both fflt and mvn. With other currents and with 
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inferior skill the phjsiciaD may attempt to do the same 
thing, but he will fall abort in the attempt. I have re- 
ferred in another ohapter to the importance of also famil- 
iiu'izing yourself with thediffereneein the efiBciency of the 
same current and domajic on different persons of different 
degrees of obesity or the reverse and need not include the 
directions here. The reader should study this small man- 
ual in its entirety and combine the details of the several 
chapters, 

182. In Btimulnlinp; the intestinal tract in cases of 
deficient peristalsis, or deficient secretion, tiiere are seven . / 
principal situations in which to iiial;e deep pressure on 
the external surface. These are the motnr points of the 
oblique abilominal muscles on each side, which can be 
made to eontract the ascending and descending colons; 
the motor point of the rectus abdominis, the right and 
left inguinal regions; the site of the gall bladder, and the 
region of the solai" plexus. 

183, With an iniultquaiv vurrnit the cliuical results 
with even very good technique may disappoint both pa- 
tient and physician, and not the least important part of 
educated skill is the knowledge of what constituUs iht: 
rfficieiKy of a ijivcit rurrml for imlirated irork of a ghrii kind. 

Herein lies the secret of so many lamentable failures in 
electro- therapeutics. Utst winter a physician called upon 
me to see about instruction in static technique. He in- 
troduced himself as a specialist in nervous diseases in a 
large city of New England, "making much use of elec- 
tricity and desiring to extend his knowledge." Within 
ten minutes he was assuring me that "with a ten-dollar 
faradic battery he could get about all the effects needed, 
and that it was a mere fad to claim that other batteries 
would give any better effects, and he only wanted a static 
machine to impress his patients with," 

I pity the paliaits of such a man, but will not argue 
with him. He can remain purblind if it is a personal 
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Wltisfactidu, but his ignorance does not malte the standard 
of modern, scientifle electro- theraiwu tics. 

184. The next important region for experimental 
woric it! Ihe male perineum, than which there is none of 
greater interest in a large class of g^ni to- urinary casen. 
Plaeo the seleeleil patient in the same [tosifion as for 
vaginal bi-polar uc]miuistratioQ» in the female. Put the 
pad electrode umler the extreme bame of the Bpine in one 
series of tests, and under the lumbar region in another 
seriea. For the purpose of experience it is well also to 
apply (he Ktnbilp electrode on the abdomen and over the 
bladder. In actual practice, however, there tthould be a 
definite indication for these positions or the ntuscular ef- 
fects with a full dosage may be nncorafortablo. 

Another reason why I usually select the spine for the 
pud electrode is lliat the nervous path of conduction be- 
tween the important organs ami the great nerve oenters 
is then directly traversed by the current between the 
electrodes. 

18n. Have the patient hold up the testicles bo as to 
put the skin of the perineum on the stretch. Use the 
'2stl carbon disc sponge-coven-d labile electnide. If there 
are any abniKious. scratch marks, or breaks in the skin 
the current will bite so much that a useful dosage cannot 
be develo|>ed mi account of the sensory disturbance, 
although on a sound cuticle llie same application is a 
luxury and delight. I( may bite soiix-what at first cm any 
skin that is highly vascular, but in atonic and nuiemic 
wlates then- Is usually great tolerance and i»erfect com- 
fort. 

Have all else ready IWore applying the electrode to the 
perineum and have this mit only well wet and (W)aped, but 
«s hot as the hand can endun^- to press it out. Remember 
the precanllnn, always use a verj' Iiot electrode on the 
pcrlneuni. 

With the large nlternflling current from the switch 
button "A" [D(Team> the dosage from zero to a moderate 



grasp upon the niusc'lee, with tbe electrode pressed stead- 
ily upon tbe center of tbe perineum. In tbis situation 
test tbe rant;e you can nirvU tbe current by a r«/ti(/ in- 
crease and tben note bow you can uliiirlii ttHi.r tbe dosage 
by patient manipulation far beyond tbe poseibilities of 
tbe rapid method, 

ISO. Ketaiuiug a comfortable K''asp upon tbe muscles 
slowly tilt tbe electrode to one side and tben tbe other, 
noting the change in the muscle grasp; and then slowly 
traverse tbe median line of tbe perineum between tbe 
anus and tbe border of the scrotum. Practice labile dos- 
age be re. 

After testinj; graduations of pressure, current-strength 
and rate of cbange of tbe electrode alter the method to 
slow interruptions, and next to tbe swelling method. Per- 
fect control of tbe rheostat and knowledge of toleranre is 
required to direct this "Hwelling" method to tbe sole end 
of benefit, for the repeated strain of an excess of con- 
traction (overdose) will exhaust tbe muscle fibres and 
leave behind more "weakness" than the patient brought 
to the office, 

187. In a good light wat<-b the deep action upon tlie 
muscles concerned in tbe integrity of tbe pelvir floor and 
tbe function of erection. With a powerful dosage the 
contractions can be spread to the abdomen and down the 
legs to the feet as the electrode treads upon the different 
motor points with the great force of u skillfully bandied 
steam hammer, 

188. So far-reaching are the maximum contractions 
that can be comfortably induced with this giant current, 
and also with the slowly interrupted galvanic current 
«itb the electrode on the perineum, that I have had cases 
report a radical cure of chronic constipation during a 
course of treatment for simple impcttence. As to the wel- 
come accorded this treatment by tissues that iical it no 
better idea can be couveved than appears in tbe look of 
ecstacy that is often visible on tbe patient's face. Some- 
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lliiug, t<H>, can be judged by Huch remarks us the follow- 
iug, and maoy t^iuiilar: 

"I caDiKit bi'gin to teil you in w(ird» bow good that 
fet'Is." 

"Oh! that m magnificent." 

"That 18 worth jf;4.00 a minute." 

"I woulfl rather go through this treatment than any 
umuuemiMit 1 know of." 

But no expressions of delight will greet the operator if 
the Mkin is broken, the current inadequate, the electrode 
impropi-r and the techniciue betrays not the traineil 
artist but the "d(iy laborer." Prestige, reputation in 
other fields of medicine or surgery, will not alone suffice 
for skill in electro-fherapentics. Each detail must be 
mastered in the school of cj-pcriVjiir, and the equipment of 
apparatus must he linkeil with an equipment of knowl- 
edge. 

189. There are many rases of sexual debility with 
symptoms referable to atony or irritability of thew> 
muKcles and the tissues related to them. Irritation, c(m- 
gestiou or atony are the three important factors iu fuiic 
tiorial cases. An editorial in one of our leading me<)iral 
Journals some two or three months ago remarked on the 
snbject of "Hexual Health": 

"A waul of circulation iu the parts is responsible for 
most caws of sexual frigidity in both sexes. Kighty per 
rent, of imjiutents suffer fnim prostatic congestion, hyjier- 
ifsthesia of the deep urethra, and weakening of the mns- 
eles whidi govern ejaculation, resulting in premature 
erections and preniBturc emissions, a premature want of 
|v»wer." * 

The proper hsi.> of eleclrieity eombals these eonditions 
lM-tii*r than any known drug remedy. When the patient 
mill join in the effort tu cure him I am eoutldent of g(K>d 
n>siilts, bill in some cases the mental state renden* the 
(Hilient inlrnetable and he is tickle Id attendance and 
linaliy fails. Physicians hare consulted me on these ea»es 
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who have failed in all tbeir attempts at electrical treat- 
nifnt, biif it appears to be the result of their using inade- 
iHiale currents and methods, (iranted a patient with a 
fair prognosis I feel certain of success if he gives me a 
fair chance to treat him. 

190. The next proce^lure tests this sinusoidal current 
with the technif^ue of vaijinat hi-poltir furadizalion. Con- 
nect the electrode as usual and let the patient support 
it with the author's "handle," which releases your per- 
sonal attention from the electrode. Test the sensory ef- 
fects as the rapidly interrupted current rises from zero 
tin it grasps the tissues strongly. 

Contrast it with the various coils and with the lighter 
sinusoidal current, if you have it. Vary the dosage, the 
rate of internipticm and the rate of increase and decrease 
of current strength. Test the "swelling" method and 
note the degree of muscular contraction that can be ob- 
tained within (he patient's comfort. 

The aiiiiiiiiil uf rcliiulimi uf thr nniix is the silent guide (o 
to!erance~an(l the limit of dosage, and once nmstered 
there are few questions you need to ask the patient about 
current-strength. 

When muscles can be seen <»r felt by the operator 
as they contract to current action the author's rule of 
flastwily is the basis to scientific precision in dosage. It 
does much to make electro-therapeutics an exact science, 
and when aided by the rar and iriinf of ttmrh as taught in 
my clinics, there remains little guesswork in skill<>d ad- 
ministrations and the adaptation of technique to ther- 
ajM'Utic effects. 

191. It may be saiil by the student at the desk that 
these complex experiments are tedious and unnecessary. 
On the contrary, they are in practice full of unceasing in- 
terest. What I have detailed in this niiinnal are but a 
fraction of the tests I have annually made with my stu- 
dents anil never with a dull moment. Experience teaches 
me that they are the indispensable and only foumlatiou 
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of Blcill, and I liiivi- sjiciit liiiiulreds nf liimrs \i-a\- utivr 
year witlj I'li^irosniuj; intfr<>«I in tliis kiml (if rliniciil work. 
Slu<]<-nlH who express surprise at the vu»v witb wliicli I 
Itiive (ifien compelled currents to yield dewired reBults in 
rlillii'ult cases may reflnci that ttie facility of the jufjj^ler 
in uuy branch of skill has underlying it an indispensable 
amonnt of daily traiuiii<;. The marksman, the ^cdfcr, the 
hillianlist, the teletfi-apher, the painliT. thi- athlete in 
every sport, the artist in every art, the rapid piere-worker 
in every factorj', are alike dependent for their ability la 
prtxhirr »iicrfS8 on the elementary routine of prticHcc, and 
the master of electn>-th«'rapenlic technique must follow 
their example. 

11)2. The physician fthonlil also test and familiarize 
hiintielf with the actions of tbi» current on the rectal \\»- 
snes, on the tectirles, penis and prostate f;land. The 
nlilily of such methods as I employ in vurious comlilions 
of these parts seems to be nn»uspe<ted by most phy- 
sicians. So many are attempting; blind lottery work 
aniitnd the ;ieaitiiiiriiiary organs with inefficient ciir- 
renlK, without rule of dosaj;e, and with no definite tech- 
iiii|ne, that the whole subjeel is like a virgin park whicli 
is o|H-u to the ]>nblie, but which few enter, I have ^oue 
to considerable trouble to test every possible variation 
tit eurreiil action with reference to functiiiual sexual and 
rectal deraiinemeni of cirrnlation, enervation anil mu»- 
ralar Innicity, and in proportion us experience hax de- 
velop<-d my skill there has been a eorresjKtndinfj devel- 
opment in my clinical n-snlts. Ilut it has Iw-en only since 
my ac<|iiaiiilance with the lut^-r amiujuldal e+trmnl that 
my studies iiave iKtrne (heir Im'kI fruit. So far jis I aai 
awan- al the date of this wrilinn there Is but mie appar- 
atus of this type in the market, but it fills an important 
gap and should be Htill further developed. 

This i» the first b<jok on the subject of eUTtro-ther- 
npenlii'K which has piven the sinusoidal eipial representa- 
tion with the oilier and iH'Itcr known currents, and if you 
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study the phyitiuloijU-al oftifiim in my other book, as I have 
suggested in Section 132, yon will be able to get the 
tivhiiiqiiv here and make admirable use <)f this form of elec- 
tricity. 

193. One closing word in regard to the (hera)tfui'u' 
uses of sinusoidal cnn-ents. It has not been the purpose 
of thig bonk to reach beyond tirhniquc into the fields of 
phj/niolufiy and tlicrapnilicH, nor is it necessary when the 
true and basic principles of prescribing "electricity" are 
comprehended by the student. Yon do not ask for a list 
of every disease in which you should prescribe digitalis, 
for instance. Yon learn its action and dosage and when 
you meet -a case requiring digitalis, no matter what the 
name of the disease, you recognize the "indications" from 
your knowledge of the drug aviion. That is all there is to 
the choice and prescribing of electric currents. Each 
current is a separate remedy to be prescribed only accord- 
ing to the hnlicalioiifi for thv nvfiuua Ihaf can In- st't up by it 
through fhc (njcnnj itf covroet tirhniqiir. The physician who 
asks when he should use a sinusoidal or a faradic current 
is in the same stage of mental acipiisition as the under- 
graduate medical student who asks hia preceptor "when 
he shall use" any of the leading drugs in the materia 
medica. 

The keynote to prescribing is knowledge of drug and 
electrical action. After the study of text-books the prac- 
tical testa of current actions can be made as directed in 
this manual, and when the student is once grounded in 
the major facts he can take up any unfamiliar current, as 
for instance, the sinusoidal, and determine its //uaHlie« 
and rant/f of actum in a very few hours, so that he can 
at once prescribe it with confidence without any list of 
diseases or reports of what others have done with it. 

1 apeak of this because I have been asked the above 
question so many times. Thysicians look for reports of 
clinical cases for confirmation of the value of the sinu- 
soidal and other currents. No such reports are sought 
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by the expert. He cares little what others have done; he 
proceeds to make his own personal tests and when they 
reveal to him the quality of current, range of dosage and 
character of actions^ his general medical knowledge of 
therapeutic principles is all that is needed to place the 
whole repertory of prescribing at his command. 

It has been suggested that I write to a number of phy- 
sicians whose experience with sinusoidal apparatus has 
been large and obtain a series of clinical reports for this 
book, as no book yet in print deals extensively with the 
current. But it would be useless. The whole picture of 
clinical possibilities is open to theinstant glance of the masUr 
of action and technique^ and to aid the beginner study 
should start at the other end. Ignorance alone is puzzled 
and gropes in the dark. Get the proper rudiments first 
and confusion about when to prescribe a given current 
and how to dose it will cease. 
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CHAPTER IV. 



GALVANO-FARADIC AND GALVANO-SINUSOIDAL CUR- 

RENTS. 

AN ORIGINAL STUDY. 



Principles of Combining Currents from Two Separate Batteries. — Relations 
of Voltage and Amperage. — Clinical Tests. — Chief Uses of Combined 
Currents. — Dose Regulation. — Qualities. — Proof of Action. 

Readers of electro-therapeutic literature are accus- 
tomed to meet occasional references to a combined "j/aZ- 
vanO'faradhatioN^^ of muscles, etc., which is said to be 
**more fouic in its action than either current alone/' Lit- 
tle practical use is made of these scattered and casual 
references, because they never furnish the untrained phy- 
sician with working details of technique. For the first 
time, therefore, in electro-therapeutic writings, I shall 
now devote enough space to these combinaticms of gal- 
vanic with induction coil and also with sinusoidal cur- 
rents to make dear their qualities and how to use them. 

Statir electricity cannot be combined with any other 
form of electricity in the treatment of patients, because 
it requires insulation and a condensing process. No com- 
bination is needed, because auxiliary effects can best be 
produced by separate means. 

The tfalranir current can be combined with any other 
currents which are employed wider mmilar conditions of 
rirrnit and ronduction. In practical use these are induc- 
tion coil currents and currents from one type of sinu- 
soidal (induction) apparatus. 

No extra switchboard is needed, though **combination" 
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cabinets usually hare a special awltcli lo join the coil asd 
(iire<'t currents together. Oider writings refer to a 
separate deriee fur this imr]K>se, but I have no uecuaiuu 
tn use one, ami would regard it as a hindrance rather 
than a help. 

Modern high-grade cabinet batteries often supply the 
galvanic and fanidic currents within the same case, but 
the only essential retpiisite to combining two weparate 
batteries is that they shall conveniently stand within a 
few feet of each other. Then one extra couilncting eord 
or wire is all else that is requin-d. I have long had a 
"combinnf ion" rabinet in my oBice, but never use the two 
currents by means of the "eouibined" switch, It cannot 
be done with proper dose regulation for fine work. Us 
fifty galvanic cells are wired in groups of ten. The tme 
rheosiat of the cabinet will act as a nmstanf\- current- 
eonlroller for Ihe galvanic circuit, but only as a nhunl 
controller for the coil circnit, A switch will change its 
eonueetioH from one circuit to the other, but no switch 
can make it work in two opposite ways at one and Ihe 
same lime. Then-fore, if I use this rheostat with eillier 
of Ihe ■'combined" currents, the other is imperfectly regu- 
lated. The aunoyaiiee of this in practice need not be set 
fortb here. A few iiiinutes' actual test of the apparatus 
woulil make clear to any student why it is more practical 
to have seiMtrate galvanic and fanidie buttericM. 

10-(. The essentials, then, for using the combined rur- 
rents are: 

a. Kaeh Iwtterj- mast have its own separate rheostat 
for Ihe dose regulation of its own current inde[M*ndent of 
the other. 

k The rbitistal of the faradic battery must be only in 
the primary cin-uit, as Ihe galvanii- current will be nearly 
stoppeil by high secondary circuit n-sistancew. 

195. Now idace the separate iH>rtable faradic battery 
beside your galvanic cabinet. Take three coniiuctiag 
cordM, (uid any two small H|)unge-corered eleetntdes that 
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can be conveniently belt] in one hand for your first tests. 
Wet them as for ftalvanio work and proceed with the fol- 
lowing steps: 

a. Connect one electrode with the galvanic positive 
pole. 

6. Connect the other electrode with the faradic nega- 
tive pole. 

i: Attach llie tliird cord to the two terminal posts left 
open. 

d. Kwitch in any desired number of galvanic cells, 10, 
20, 30, or 40, and place the rheostat at zero, 

e. Select any coil, say the 1,000 yartl, No. 36, and start 
the faradic current so iis to adjust the rapid vibrator to 
proper action. Leave the current at zero, either by with- 
drawing the coil from the primary, or by conti-olling it 
with the rheostat. 

/. Urasp both electrodes in the left hand so as to leave 
the right free to move switches. Keep the electrodes 
abont an inch apart. 

*?. Increase the galvanic current to about 3 miUam- 
peres. 

A. Increase the faradic current to about half toler- 
ance, and leave it at thai point for the present, 

/. Now slowly and cautiously raise the constant gal- 
vanic dosage from 3 to 5, fi, 8, 10, 12, or 15 mil., noting 
actions as the dose advances. 

./. When the coll current gets too strong reduce it 
and again increase the galvanic. 

A:. Itednce the galvanic from the maximum and note 
how the reduction affects the intensity of the coil current. 

I. Raise and lower each current separately, and note 
how each reads upon the other. It is a fine study in the 
relation of amperage to voltage. The phenomena of dif- 
ferent sizes of wire, either long or short, cau be demon- 
titrated with a single long coil by the fluctuations of am- 
[terage through the galvanic a<ldition to the circuit. 

m. Break the circuit of either current and note that 
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both Htop acting od thf> tissues, although the faradic vi- 
brator is uot stopper] by merely cutting out the gulvanie. 

«. (►bserve the effect of "swelling" each current, ami 
coutrast the faradic swellings with the galvanic rtwell- 
ings. In practice there is often a choice, one being more 
agreeable or more eflicient than the other. 

o. Interrupt each current at various rates and test 
the usual changes in action. 

196. Now, what have we learned thus far? 

These iuitinl tests teach that by passing both rurrenta 
around the Kame circuit and through the same electrodes 
the galvanic adds its ampiraije to the coil, and the coil 
lends its f)Uniji- to the galvanic. The net result is a cur- 
rent with mechaiiival action, supplemented by rliemiral 
action, both factors in the combination being under exact 
control and adjustable to any desired degree. 

It is truly said that it is more toiiie to muscle fibers than 
the gnlvtmie current alone, but in practical use the satis- 
facliuD of the operator will depend (in his skill in adjust- 
ing (he relative dosage. It can be made to act essen- 
tially ns if a given coil had the calibre of its wire iu- 
creased and variable at will. The galvanic volume 
swells the am|ierage of Ihe 1,000-yard 36-coil, so as to 
practically transform it into a t,0O0-yard No. 32. or 30, or 
24, or 21, or coarser win-, according as the galvanic part 
of the current is advanced from zero lo the maximuBi 
flosage. This is thi* re«ult upon the coil element of the 
combination. 

On the galvanic side we see that the rapidly inter- 
rupted c-oil current imparls u tetauizing actitm on muscle 
Hbres that the medical constant cunvut diH'S not possess 
alone, and that it adds a mechanical force to a few mil. 
Borh as we could not obtain from a pure galvanic dosage 
witblD tolerance. If we run up the galvanic current 
alone to 150 or 200 mil., we will get pronounced voltage 
also, but patients are not treated with such doses under 
urtllnary vircunistances. In making these tests note that 
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the polarity follows tbe galvanii- »witohboard aiid 
ignores the faradic Your positive pole to the patient is 
the positive pole of the galvanic current and the nega- 
ative likewise. 

197. Ilaving now thoroughly grasped the significance 
of combining the two currents, it only remains to become 
skilled in the trrhniquc of administration. 

The dominant uses of galvano-faradization are in the 
field of the faradic currents rather than galvanic. Atony 
of tiiuiues, whether muscular, vasculap, or nervous, is ef- 
flciently conibatted by it. Exclude eleefrolytic uses, ap- 
plications to mucous membranes and the special work 
of amperage with low voltage. This leaves clear the 
indications for galvano-faradic therapeutics. 

While it is some slight trouble to combine and regulate 
this eurrent, yet facility comes quickly with practice, and 
I am as little taxed by the details as by the technique of 
single currents. There is, moreover, one quite imiMtrtant 
advantage of this combination. By operating the slow 
interrupter of the galvanic battery at rates of from 75 to 
150 periods per minute while the rapid vibrator of the 
faradic battery is in action, we conveniently secure the 
I>eculiar and especially nutritional muscular coutraction 
that I have referred to at length in other writings. I 
therefore, ofti-a employ the combined current for this 
purjMse alone. 

1B8. Knowing now the quality and character of gal- 
imno-farailif currents and recognizing that these vary in 
proportion to the ratio of voltage to amperage — a matter 
of dose regulation — we can proceed to practice any or all 
of the tests described in the chapter on coil currents, and 
also any described for sinusoidal currents, as there is no 
difference in the manipulation of the electrodes. Qiialifji 
of current indicaten the uses of each and ail currents, and 
to determine quality you must make tests. 

Particularly test the shadings of pressure, rates of in- 
terruption, and all labile technique, and note that the in- 
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dicatiouft ft>r tbe galvanic part of tti*' <loBat!(:> fall iiioKtly 
bptwf'Pii 5 and 15 miliampercR. Use bit-arbonatp of soda 
and soap on the electrodcn, and obs^rvp all llie precau- 
tions pt'quirt'd in galvanic work. 

l>o not nwe the bare uiotal bi-[)oIar Hfctrode in making 
yonr tcRtH, as the uickle plaling will disappear if elec- 
trolytic amperage attacks it. 

199. Can sinusoidal currents be combined with gal- 
Tauiu in the same way? They can, Kinijily connect the 
third conducting cord to ohe tenninal of the galvanic 
and one terminal of the »inimoidal, mid regulate the dos- 
age of each current separately I he same as liefore. 

In all tents with combinerl curreiitu note how (he larger 
amperage aggravates the mnmiry effects. A fine current 
can be made to become hnrmher and more biting in pro- 
portion to excess of galvanic, but Kkilled dose regulation 
will, (»f course, avoid intensities that prmluce discomfort. 

In the case of the fine sinusoidal current from the **Edi- 
Win Alternator," it may be considertnl that, when indi- 
cated, the greater amperage of the galvanic circuit will 
add to it a wider scope of action. I have perfectly 
demonstrated the frasibilily of combining the two cur- 
n-nls, though I am not aware that it \\a* hilherio been 
done by others. When, however, we wish to add a small 
amount of am|H>nige to the Jlilulosh sinusotdul current, 
we can move a xwitLh-anii from the "alternating" to the 
"direct" button, and obtain a modification of both voltage 
and amiM-ruge, The modilicution of the alternatiug cur- 
rent of (his apparatus whic-h results ttnm the additioii of 
galvanic amperage iti of n much wider range, howeVer, 
and possesses a more flexible dosage. 

The ability to combine galvanic with either faradic or 
»inu(Mdda! »urrents is an additional resource tu every 
(ither form of apparatus, an«l experimental research 
along the lines hen* laid down will greatly enrich thi* 
knowledge of Ibe jdiysician. As the irrecedlng chapter 
doall with the subject of sinusoidal technique, the two 
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chapters should be studifd together. Whenever two 
electrodes may be applied iu precisely the same way with 
two different currents, the study of the operator is then 
to be directed to the variations in tberapeulic aetiou and 
the study of physiological effects, and on the»e jM>infH he 
can never learn too much. 

Adapt every suggestion you obtain from the diapiers 
on galvanic, faradic and sinusoidal technique to tests 
with the fomfiimd cuiTents, and you will not need to have 
Ihe directions repeated here. 

200. But, you ask, how do we know that in these 
"combined"' currents we obtain the full unaltered galvanic 
action? The faradic or sinusoidal part of the coinbina- 
liou Bpeaks f<n' itself to any tissur-s tliat come iu contact 
with an electrode, but the constant galvanic current does 
not reveal itself in the same unmistakable way. and we 
may doubt whether or not we actually get much nf the 
cimslanl elect n>Iy tic action when a rapidly iiilnriiplni ac- 
tion is going on in the same circuit. Proi>f. however, is 
simple. 

Take a hard-boiled egg, with the shell nlT, aud plunge 
into it the two pieces of copper wire which you attached 
to the tipsof twi» conducting cords for your tests of cupric 
electndysis. On tlie faradi<- si^Ie of the current take the 
"direct'' action of two cells — the rapid vibrator, and thi- 
1.500-yapd No. 3(1 coil. On Ihe galvanic side use 2(1 iiiili- 
amperes of the constant cun-ent wilhoiit any interrup- 
tion. In three miautes observe that at the negative p«>le 
the electrolytic actiim has already softeneii the egg round 
the wire that it is falling out of its own weight. 
Observe that at the positive [kiIc Ihe familiar green ojty- 
chloride of copper has already freely formed, aud the 
wire is fast adherent to the substance of the egg. Make 
a three-minute test iu the same way with tlie galvante 
sinusoidal current, using tlie Edison apparatus, and note 
that you obtain the same response from 20 mil. galvanic. 
Jtepeat it with the Alclntosh apparatus, and note again 
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that tlic PTuIpnce of clcclritli'tK' action is the saim-. This 
actiuii m the same in nil tim't' cnnct*, pxoept in thf out* 
minor detuli Ihni the hi^li-tcnuion i-oil UHetl Tor this test 
ha8 a hiphcr internal resiiitance tlinn tlio siuuKoidal wind- 
ingH and holdx bacit the galvanic cntreut so that it re- 
quires nion> (-ells to raiHe it to 20 mil. 

The demonstration of the full action of each carreot 
when lhf_v iirc combined lonethi-r is i\» complete us it ia 
possible to deinoni^trnte their action separately, 

liOl, Unt before any reader atteni]»tH these exjMTi- 
ments with any sinnKoidiil apparatus, it will be m^cetisary 
to Hpst note the character of i he priiiifin/ excitation. Two 
methods have been employed by makers of xiiiUMoidal 
ma<hinew, and une of them will not take the galvanic 
current wiihtmt injury. 

In my original tests ! nr>ted that the current from one 
tri»e of generator gnidually failed until in about two 
weeks it was ttlmosi at zero at the terminals. It was the 
horw*-shr)e tiiagiiet lyi>e, and the battery acted as if the 
magnets wen- steadily losing force. The olher ty[M' of 
generator excited by the reduced street current did not 
appear to suffer injury. After my own observations 
were I'lmiplete I afldressei) inrpiiries to both makers, and 
will (juftte tlieir n-plies. My own letter ask«Hl them to 
make nffirUU huh, mi Ihtil ini iinfliurihiUrr xtuhmmt could 
be ma<le. The Mcintosh Battery and Optical (Company 
n-iMtrtfil : 

"lEeganliug the use of a dinn-t current in conjunction 
Willi the siiiusoitlal as given from the generator, will say 
that we have made some exi)erimeuts along that line af- 
ter receiving y«tnr letter of recent date, and have iliscov- 
ered that It had u tendency lo weaken the inagneis by 
backing up the lines of fori-e. The backing up of the 
lines of force ihniugh the permanent magnets liad a tend- 
ency to deuiagiietixe them, and we have no doubt tliat 
this is what occunvHl to your generator when the 
stn-nglli fell. To avoid this we can supply you witb a 
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generator ha%'ing an electro-magnet field, being excited 
by the same current which is used to operate your motor- 
In this case there would be no tronble in using juur di- 
rect in i-oujunctiun with the your Kiuusoidal current, or, 
in other words, superimposing the sinusoidal wave on to 
the direct current E. M. F. This would be perfectly safe 
and could do no harra to the generator." 

As this machine can, therefore, be made in either of 
two ways, it only remains for buyers to state their choice. 
Recent tests have also led me to suggest other alterations 
in this admirable instrument which will widen its range 
of dosage anil essentially improve its action. 

Tfie Edison Manufacturing Company wrote me as fol- 
lows: 

"In reply to your favor we beg to state that we do not 
think it would injure the Sinusoidal Alternator to com- 
bine the sinusoidal current produced by same witli the 
galvanic current. The effect would be similar to the 
combination galvanic and faradic current, except that 
the pulsations of the sinu.soidal-galvano current would be 
greater than with the galvanic and faradic." 

If this statement is correct, the reader will not harm 
his apparatus by careful tests, but it will be well for be- 
ginners who do not yet know the rudiments of electrical 
actions sufficiently to detect imi)pnding injury before it 
hap[M.'ns, to wait till later experience ripens their judg- 
ment and better fits them to explore safely a not too easy 
field. 
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CHAPTER V. 



STATIC ELECTRICITY.— STUDIES IN THE AUTHOR'S 

TECHNIQUE. 



Summary of Static Methods Taught by the Author Systematic Peraonal 

Tests for Skill. — How to Train the Ear, Eye and Hand of the Operator. — 
Principles Made Clear. — Author 8 Original Instruction in Scientific 0uf«e 
Regulation. — The Art of Artistic Technique. — How to Become Expert. — 
Treatment of Consumption. — Author's Electrodes with Uses of Each. — 
A Series of Home-Clinics I>esigned to Make a Skilled Operator Out of 
the Novice. — Supplementary to All Other Writings of the Author on 
This Subject. 

The development of Rtatir electricity from a discred- 
ited and doubtful remedy to a therapiuitic agent of the 
first rank has been conimeuHurate with nine things, to 
wit: 

1. The manufacture (»f machineH giving suflScient cur- 
rent. 

2. The understanding of the phvKicH and physiology of 
the current. 

l\, Im]>rovement in electnxleH and accessories. 

4. A HyKtem of scientific dose regulation. 

5. Knowledge of all tberapiMitic effect h and how to 
produce them. 

Vh The uplifting of technique into a fine art. 

7. The publication of an authoritative text-b<K>k on 
this subject (1S97). 

S. The convincing demonstraticais of the author's 
clinicH. 

n. The author's adaptation of Crookes tubes to high- 
grade X-ray work with the static apparatus when it 
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bad been discredited by all other leadinji iuvestiyators. 
The modern vogue of the static machine may be said to 
(late from my article on "Crookes Tubos and Static Ma- 
chineM," published in the Medical Record. February U, 
1897, and representing my X-ray work for the second 
half of lS9t>. 

My own part in this development may be stateil as fol- 
lows: 

My elucidation of the properties, character and actiouH 
of static electricity has cleared the subject of confusion 
for all students of my teachings. 

The electrodes and accessories devi8e<l or improvi^l by 
me have enlarfjed tlie usefulness of this agent. 

I have originated or improved inipt'i'ti*"! methods of 
application, and have taught how t<» make existing 
methods more efficient. 

The system of scientific dose regulalion, which makes 
this apparatus an instrument of precision, originated 
with me, and has been taught only in my own clinic. 

The knowledge of iiossible therapeutic effects has been 
extended by my clinical investigations. 

The knowledge of how to produce and reproduce at will 
any desired effect to meet indications has been the resnlt 
of my iuHl ruction in dose regnlation and improved 
methods. 

The evolution of krhiiujuv from a crude routine into a 
line art of great flexibility and discrimination has been in 
chief part a gift from me to the medical profession. 

The first authorilative and complete text-book on this 
subject ever written in auy language was ray "Manual 
of Static Electririty in X-Kay and Therapeutic Uses" 
(18i)7) — a b(Kik written by me in the face of detcrmintil 
opposition and prejudice. It has revolutionized the pre- 
conceived opinions of its readers, and has greatly ninlti- 
pliwl the number of static machines in this country. On 
this point a prominent medical journal in ("leveland, 
Ohio, commented in 1898 as follows: 



"Within thp pant few yeans there has been a remark- 
able increase in the iiBe of the static machine, and one of 
the fureinottt iu utivocatiug and popularizinji its* use in 
the profession has beeu Dr. 8, H. Monell. He has also 
forced the recognition of tlie static machine an a means 
for pn)durinp the X-ra.v, and tlial ajjainst determined 
opposition. A visit to his oflice giveM no indii^atiou of 
oHtentation or exaggeration, hat convinces one that lie is 
uUHlerate iu his claims, and has accomplished what he 
has by hard work an<l unremitting attention." 

Ah to tlie convincing nature of my personal ileiuoustra- 
tioUH covering skill in techninue, novelty and variety in 
method, accuracy in dose regulatioD and quickness and 
precision in procuring deHnile effects, it can be stated lo 
those who have not witnessed them that physicians who 
haiT witnessed them and have taken part iu the instruc- 
tion of my clinic, make many such atatements as the fol- 
lowing: 

"In your hands, static electricity is an altogether differ- 
ent thing," 

"There is mure to static electricity as you demonstrate 
it than I ever supjfosed |HJssible." 

"I have taken instruction in other clinics, but till I 
came lo yini I thought there was very little in this cur- 
rent. 1 now B)'e there is very much." 

"To come to your clinic from the school where I took 
a ihree-mcmths' course last winter, is like coming from a 
day laborer to an artist." 

"I Hiient four and a half yearn under Charcot, in Paris, 
and WHS familiar with his use of static electricity; have 
also Htudiet) it in this rountr>-, and have had three ma- 
chtueM. I Ihought I knew all there was to the snbject, 
but I now see thai I knew nothing about it." 

"I have attended other New Vork electro-therapeutic 
clinics for 1hn*e months, and was just going home lo St 
up my ofDce with appanitus, feeling (hut I knew it all; 
bal after wulchiug you teach static electricity for twenty 



STATIC IJLEt'TIHCtTY. 



151 



iniiiutes I realize tliat I know nothiug about it, aod want 
til stay iind take a course with you." 

"1 have seeu every leadiu^ olinirian in Berlin, Vienna, 
Paris and New York ilurintj nij past two years of jmst- 
{tradiiate study, bat I never saw any one handle a static 
raaohine as you handle it." 

"No one who does not sec ymi actually do it van under- 
Htand or believe it." 

"I spent two ami a half years in Paris observing Char- 
cot and others, and have taken instruction of all tUe lead- 
ing teachers in Philadelphia and New York, but must say 
that other methods with static appear lo me to be child's 
play compared with what I have seen you do." 

"Before I came to your school I thou^^ht your book was 
exafigerated, but it does not tell half." 

"I can testify to the fact that you demonstrate a great 
deal more than your books claim." 

"Those who use static electricity without instrur'tiou, 
or as it is commonly taught, have no idea how much they 
lose," 

"It is clear to me that no one can duplicate all your ef- 
fects unless he has had ytmr instruction, for the way i/uu 
manipulate electrodes cannot be got out of books." 

"I can now see that all your special details are essential 
and whoever does not think so, simply shows his ignor- 
ance of the subject," 

"If I had learned from you nothing but how to regulate 
the dose of static sprays, it would have been worth all it 
cost me for my entire course." 

"Your electrodes always seem to do exactly what you 
want them to do." 

"The static machine is so wonderful in your hands that 
it is strange that so few physicians know how to use it." 

"If every physician in this country was able to do what 
you can do with the static machine, it would result in a 
greater benefit to palienis than any new medical dis- 
covery that now seems possible." 
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Scores of other expn-twiouH by <lifTerent ptiyitirianH 
could Ih' cited — tin- voluntary ri'COfjniliiiii of prcviim«ly 
Hkt'|iticHl men, ciuiviiici-d by ubHoluii- hihI n-iicati-d 
dt>iiioiiMii-atum». Tlifsc remarks are iiol (pioted (»■ ac- 
cc|>t(H] ax perHonsI compliments, but ae simple iribntes to 
the merits of static electricity. I omit many of a more 
personal nature, and cite the above only in the hope thut 
they will lead readers to inveslipate for theniHelven. 

The laajcirity of nntau(rb< operators err in one of two 
way!*. They either make Ihe do8a};e iinuUfiimtv, so that 
it does little iherajteutic work, or they make it annoy the 
palieni Ilirim;;)i either an excess of severity or methods 
not soiled lo the indi<'ati<m«. (ireat harm to Ihe repute 
of me<lii-al eleclrieily. Iherefore, results in niiiuy cawes, 
wliil.- |iroper knowledfie of techuii{ue would lead only to 
satisfaction. 

'JAVl. What I here tench in words I have been teach- 
'\\i\i in object lessons to those who have attended my 
elirii<-N, hill as the number who cun seek their instruction 
in ihiii way is liniiktl (his iHiok will help nmny whtt are 
in (jn-m neiMl of it. 

Then' has, of course, been constant i^rowlh in my ex- 
perience uud my teachtu;;, for I have not stood still since 
llie publication of my pn'vious hooks. .My sluilentx of 
IS!m; were not tau^rht some of the ihin;;s Ihal I luufjht in 
I'.HKI, hill the followiii;; summary embodies the subslunce 
of my tatesl clinica) inslruelton: 

I'Dijier emplacement, adjnKlment, ^roundln^ and man- 
a(;enien1 of the apparalns. Neces-sary cure of the ma- 
chine; drjinn of the chhiriile; use of motor and rheostat; 
wiurce of curreal; relation of [Mdes; s|R'ed of plates; leak- 
ntte; waste by {HH>r conduct iim; pni|H-r eiumection of plat- 
form. \'arioaM tests of current strength; how to modify 
dosaffe; char^lUK tinil dischar^^inK machine; how to cor^ 
red n-verwti of |Kilarity; how to prevent lendoucy to fre- 
(|ueHl discharne ami revei-ne; how lo make machine work 
Hell in summer, and in all atmospheric coudilions; how 
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to obviate petty aonoyanees aud be satisfied every day in 
the year. 

Demonstrations of many common errors about stali<' 
electricity. 
Tbe art of management of patients during treatment, 
Proper duration and fretjueney of treatment. 
The control of unfavorable conditions, the production 
of definite therapeutic effects to meet definite indicatifnis 
and the application of the principles of medical thera- 
peutics to static electricity. 

The practical uses of the author's set of essential elec- 
trodes and insulated electrode handler. 
Important uses of the sliding poles. 
Object lessons in technique, embracing: 
Varieties of sparks — local, general, single, multiple, 
long, short, needle, frictional, slow, rapid, thin, thick, low- 
voltage, high voltage, fnun ball or point electrodes, aud 
with four methods of connection. 
Dosage of sparks as follows: 

Dull or sharp, for superficial or deep nniscle contrac- 
tions. 
Sedative, irritant, tonic, or stimuliitiug sparks. 
Nutritional and alterative sparks. 
obtiiTiding and pain-relieving sparks. 
Mixfd sparks and sprays. 
Heai-producing sparks. 
Sparks to forehead, sides of nose, eyelids, cheek, neck, 
nape, ear, lar^'ux, chest, region of heart, livei, spleen, 
solar plexus, bladder, abdomen, lumbar region, spinal 
centers, sacrum, arms, forearms, hands, palm, dorsum, 
thighs, lower legs, anterior and posterior, ankles, feet, 
soles and all large and small joints. 
Breeze applications as follows: 

Positive, negative, constant, interrupted, stabile, la- 
bile, concentrated, diffused, with exact dose regulation 
for all parts of the body. 
Spray applications an follows: 
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An clabomte series of demonstrations, largely original 
witb the author, showing how to make the tipray in turn, 
with exact precisiou, restful, ttoothiug, si-dative, rooHnji, 
warming, hot, neutral, bland, tonic, alterative, stimulat- 
inp, soft, prickinEt, sharp, irrilatin;r, count or-irritaui, 
sand-blaiiit, rubefacient; the "balm of (iilead" to pain, 
congestion, inflammation, soreness, and nerv-oiis tension; 
the most flexible, useful and important variety of teeh- 
niqtie after sparks. Scientific precision in dosage in ac- 
complished by the author's metluHls, and without tbeni 
precision i» impusKible. 

Leyden jar currents as follows: 

General and special uses, dose regulation, varieties of 
electrodes, water bath methods of the author. 

Massage roller applieatious as fcdlows: 

Different methods of use and dose regulation for differ- 
ent degrees of action, with slow or rapid interrupt i()nM of 
current. 

General electrification as follows: 

Positive or negative; dose regulation; lesls for ef- 
ficiency of current action. 

Krictional appli<-ations as follows: 

Kxart di»se regulation for each desireil effect; manipu- 
lations of the electrode, how to prtnlnee different degrees 
of aetton; how to avoid all unnoyanee lo patienix; how to 
know whether the right effect is being obtained, and 
when it is complete; how to tell exactly when to stop. 

"A New Static Interruptiil Current; a new System of 
therapeutic admiuistrnllou of Static Electricity, based 
ujKm the principle of Potential Alternation." 

This system of infirrupliinj and employing the direct 
static current, without I-eyden jars, was fimt described 
by the author in the Mrdiitil Tim<>i aud litgutUr, Septem- 
lM*r W, 1H93. I teach tjiinral ami I'Mtil technique, covering: 
roleiiltal alternation: Imw to adjust for maximum 
tlierapeulic action; ]>rutectiun of imtieut; length of spark 
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gap; speed of plates; how to start and atop; sedative-tonic 
effects; local P. A. current; an ultra-high poteutial sinu- 
soidal treatment; rapid and slow interruptions; swelling 
method; local uses of author's "sparker" to larynx; motor 
points; perineum; deep-seated soreness, tenderness and 
pain in any part of the body; uses of chain, foil, water and 
all faradic electrodes as means of localizing contact; 
regulation of dose for definite degrees of action; com- 
parison of this current with faradic, sinusoidal and Ley- 
den jar currents. 

Bi-polar and mono-polar water bath methods for the 
upper and lower extremities. Variations in technique 
and dose regulation. 

Ozone : 

Test fur presence of ozone; applications with author's 
electrodes; how to make the dosage efficient; popular 
fallacies demonstrated; author's special uses of ozone 
and its value in therapeutics. 

How to produce on patients: 

Degrees of general or local sed^ifitm with invigoration. 

Degrees of general or local fliiiiulntioii with invigora- 
tion. 

Degrees of general or local nfnishhiij effects with seda- 
tion. 

Degrees of general or local rrfnuhimj effects with 
stimulation. 

Degrees of general or local iiiilrilioiial, alterative and 
(owic actions. 

Degrees of general or local circulatory and cardiac ef- 
fects. 

Amtdyne eBFeets. 

Temperature effects. 

t^ermortf effects. 

Vaxomotor effects. 

Expectorant effects. 

Kubvfaricnt and countcr-irritalifin effects. 
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iMum-k-rttntrnrtinii cffectB. 
Trojthir action on atrophiwi inuscleB. 
The system of routnilling action and effectH an<i r**gu- 
Intiug tberapeutie tlosap- of stalif eleetrjoily by tlie 
operator's eye and »«r originated in the teaohingM of I>r. 
Monell Rnd forms the indispensable basis of sliilled teeh- 
ni(]ue. Witliout this knowledge the elinieal value of any 
Btatie murhine is reduced to little more than guesswork. 
Other important featurt's are: Posturing of patients, 
comfort of patients, adapting treatment to all fabrics of 
clothing and different reBistanceii, connecting patient 
with the prime conductor, relation of metallic articles to 
treatment, effects of different rates of change, when it is 
necessary to apply wtatic methods directly to the uncov- 
ered 8kin, the art of self -training, ln)w to practice upon 
one's Melf at home without an assistant, and how to de- 
velop the full value of this great therapeutic agent. 

1^0:t. Let us begin by umlerstundiug the function and 
value of the indi^p^'usnble firnundhig, without which a 
high i>otenliHl of static current cannot be obtained. We 
will also begin the training of the rar, and inri<lentally 
teach a number of important rudiments, as we consider 
the subject of grounding. 

Htart the machine into action with the sliding poles 
wide apart and without any groundiuga or eouneclions of 
any kind. Ignore the general ml tie of the ap])aratiiK and 
the hissing of curn-nt eseai)ing fnmi the prime condnc- 
lore and tix the ear u(K>n the srniml of the n'mlrimj platf*. 
Note the ifuality of tlial part of Ihe sound wliich repre- 
sents f/f prrHMiirv iif /Ac itlfitm atftiiiml rmin/nmr. Increase 
Ihe speed of Ihe plates, anil note that in pro|Miriion as Ihe 
s|H'ed inereasen Ihe ouliml of current in<-n'aiM'H, and the 
work of the plates against resisluuce iucreasefi. Itut 
there is u limit to Ilii)> ratio of increase. At a deflnite 
{Hiint s)M'iHl no longer creates more current. To Itnd this 
[Miint, drive the plates so fast thai they seem (o revolve 
on "oiomeDlum" without pushing against any resistance 
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at all. They raa- round and rtiund, and there is no further 
increase in the current output. When a horse or man 
runs within his speed there is eueryy in every stride, but 
energy eeases when the man extends himself beyond hia 
. limit and is "run off his legs." His muscles, then, do not 
increase their work, but soon stop, and the man falls ex- 
hausted. 

So long as speed has reserve ntenjy in its work, an in- 
crease in the rate of revolution of the static plates drives 
them with greater force against the "resistance" of the 
fireuit, and raises the E. M. V. When they go so fast 
that they overtake ihe i-esistance and break it down, the 
limit of E. M. F. is reached and "speed" can do nothing 
more. Therefore, whether the plates can be made to re- 
volve 500, 1,000, 2,000 or 5,000 times per minuie, has no 
value beyond the point of inaAmiim potenlinl. The trained 
ear takes note of the poinr of maxiniuni speed and niaxi- 
mum current output Ihe moment it is reachinl. 

The number of revolutions per miuute at this point 
will vary in different machines of the same size in differ- 
ent states of working order, and as between large and 
small machines the coniiiarison of speed is without value. 
A few revolutions per miuute from a powerful apparatus 
may easily be more effective than many revolutions of 
small plates, and this is true witlmul in any way dis- 
criminating between different lypes of static machines. 

204. But how can the cur he trained to detect whether 
or not the plates are running against resistance? With 
Ihe plates at moderate speed, push the sliding' jwles to- 
gether so that they short-circuit the current. Now the 
machine is practically discharged, internal resistance is 
cut out and the plates '"wobble" more freely against the 
atmospheric layers, fmm which the Hiratlyituj tention <tf 
Ihe electrical charge has been removed. Now vary the 
speed from slow to fast, and train the ear to the quality 
of the sound. Nexl, suddenly draw the poles wide apart , 
and note the instant effect that the inserted resistance 
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prodaceH, bntli nn the Bpeeil of \he platoa and on the 
Botind tlipy make. 

TrHining of tliiR kind possesses a maiiy-sidetl value. It 
gauges the eHieit-ncy of tlie macliine. It iudirates when 
the chluride needtt baking out. It takes the place of half 
a dozi'ii other tests relnliug to eurrent output. Speed of 
platcH can never be made to eouform to utatbeniaties, but 
must always be regulated to produvr nrnlrd r^trt«, and dif- 
ferent rouditions will make similar efferts depend ou 
very diffi'reut speeds at different times. 

205- The object of grounding one pole of the static ma- 
chine ia to create the lowest possible prvHHitri: at one pole, 
while at the other the highest pressure is maintained. 
Without a great difference betH'een (he high and low 
pressure at the opposite poles, we cannot get a cuiTent of 
high voltage, even from the most costly apparatus. 
Draw the sliding poles wide apart and conned Ihe nega- 
tive with the wooden surface of the platform at the rear 
comtT. The following series of tests will then show the 
therapeutic value of creating a wide differem-e of polar 
potential and making proper contact with the patient. 

Sit yourself on the insulated plalfonu, and with the 
i;roundeil ball electrode and the plates in moderate ac- 
tion, have an assistant apply a spark to the middle of the 
thigh. It is not only short and thin, but it strikes a 
feeble blow. It has very little vollngr behind it. The" 
current to the platform has to force its way over a couple 
of feet of iH^or-contlncling surface before it reaches the 
patient, and is greatly reductnl by the resistance between 
his tissues and the prinu- conductor. The current from 
the opposite pide has to force its way to the earth through 
Ihi* general atmosphere, and as dry air is a poor con- 
ductor, it reaches Ihe earth almost exhaustei!. Now, at- 
tach n fthurt chain to Ihe positive pole, so that it will drop 
only to the floor an<l make the incomplete and partial 
gn>nnding that robs those who use it of a large percent- 
age of the value of their apparatus. Again apply a spark 
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to the thigh, with the plates at the same speed as before. 
Note its greater length, volume and force of blow. Es- 
pecially traiu the ear to catch the quality of its sound. 
The current in this test pets from the pole to tbe floor by 
a metallic ctmductor, but then has to traverse carpet, 
wood and dry building materials before it reaches moist 
earfb. It cannot run away strong and fast by this dif- 
ficult route, and hence the potential of the current cannot 
rise as bigb as it should for efBcient therapeutic use. 

206. There is but one way to create hifib pntential, and 
the essential conditions are: (1) A rapid generation of 
current by the plates; (2) Insulation at one pole, which 
will restrain escape a'nd develop high resistance; (3) A 
free path nf escape at the other (jole, which will reduce 
resistance to the lowest possible amount. 

207. A perfect and complete metallic connection with 
the earth is the only means of properly conducting the 
current and providing tbe hic antipodes to the hiijh pres- 
sure of the active polarity. Therefore, now ground the 
positive pole as I teach that it should be done, and apply 
another spark to the thigh. Note (he increase in volume, 
voltage and depth of action, and also compare the qual- 
ity of the sound with the preceding sparks. 

But neither ijiiaVilif of Homtd nor force of blow yet satisfy 
the expert operattu', and the hissing sounds along the in- 
sulated prime conductor are evidence that current is 
pressing back and passing off into the air instead of com- 
ing forward into the patient. The patient and the plat- 
form rod should possess an rqiial elfctrical raliir. Do they? 
Eeach the tip of your index finger towards the rod and 
note the spark that passes just before you touch it. How 
long a spark was it? That depends on the speed of the 
plates and the amount of current, but every fraction of 
an inch of spark means that the patient has just en much 
less charge than the pole of the machine. This is a waste 
of the purpose of a large machine. It reduces a ?400 
apparatus to the level of a ?100 apparatus, as respects 
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vKv'u'Uvy of action. Therefore, besides rmrrct grounding 
for the 1i>w iMifential pole, we require porrtrt rimdurtion 
fnnii thf liifjh pfilrnlial juAr In thi- piiHenl, or tile rirruit will 
liave n f;ap of rettiKtaure in it tliat will liiipnir its wurltiii^ 
capanfy very nuirh. 

Witli proper f;n>uii<liuK secured, now remoVf ihe waitte 
resistance on tlie platform b.v taking liolrl of tlie rod wliile 
a liual Kparlv test is uiitfd ou llie tliigb. Ak comparr-d 
with the tiri4t Hpurii, wiltiout ;;ri)uiidiii;; and propi-r curi 
iiei'tion, the result of this lant test will be a revelation 
to al) who witnesH it for the first time. The Haine m»- 
rhiue, with (he same speed of the plate, and with but 
one condilion cbanped from bar! to p()od. shows on ihf- 
laKt lesl of this series the drawing power of a team of 
horses, while on the Brut tent the impreHsion was hanll,v 
more than that of a fly llghtiug on the tissues. 

208. Meforc taking up the practice of full lechnic)Uc 
on patiiiitit, it is my rule to illustrate to physicians on thiii- 
iJim Unkiiik the natnre of the sensations which the static 
curn-ntH vuu produce. Iti order t(» avoid the needless 
torment of patientK, it is e.s»ential for tlu- physician to 
know how alt uiethmls of application firl >tn h'uimelf, and 
without this knowledge no one is truly an expert. With 
an eleeiric motor or any means of turning the iilates. no 
other Hssislance is required, for yon can treat yourself 
as I have done for years. A useful series of persoual 
tests is as follows: 

Siurl the machine into rawierate action, groumi the 
spark ball elei'tnxle, take it in liatid us if treating a 
patient and step on the platform. Hold the chain from 
theelectriHle handler so that it does not leak off the lur- 
ri-nt. Then test the s<-nsory, muscular and counter-irri- 
lunt elTects of various spark applications. Single sparks 
ou the legs, arms, spine, sides and back of ueck. rapid 
short sparks ou the same locations, frictions on llie thigh, 
arm, upper and lower spine and across the hinibtir n-gion. 
These will all be mild sparks, and none of them neiil be 
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morp llian twd inclies in length. Study tlie sensations 
uu every part of the body that you eaii reach, and you 
will be leas likely in future to abuse the confidence of a 
helpless patient. Next, chan^je the polarity and repeat 
the same tests, Xote the difference between the two 
poles in every shading of your applications. This study 
will do much to aid your choice of poles when you are 
considering the trearnient of a new case. 

Then take in hand the brass point electrode, and step 
on (he platform. Apply to yourself all variations of 
breeze, spray, needle sparks, long flue sparks, frictionnl 
rubbings, etc., on the different parts of the legs and arms 
which ran be easily reached. Pay close attention to the 
Btudy of mundn as they accompany each action of the cur- 
rent, for afterwards these same sounds are your guide to 
knowing whether or not you are getting the same effects 
on your patients. 

Now swing out the telescope rod of the head breeze 
electrode, and sit on the platform under it. In testing 
head breezes on yourself use my "insulating baud" to ad- 
just the electrode to all distances during the study of ac- 
curate dosage. With this useful tittle contrivance and 
my electrode handler, I have been able for years to con- 
duct all forms of personal experiments on myself without 
assistance, and to the hundreds of hours annually spent 
in this scientific and interesting diversion, must be at- 
tributetl the development (»f my special technique, which 
has become recognized as an original contribution to elec- 
tro-therapeutics, easily doubling the value of the static 
machine. 

At all times when in doubt step on the platform and 
refresh your memory as to the action of any particular 
method, and in time you will be Irained beyonil the lia- 
bility of disastrous mistakes with your patients. 

209. We DOW begin our practice for Ihe attainment of 
technical skill. I assume that my readei-s have got the 
general rudiments of the care of the machine, and much 
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other information fr<nn my larger text-book' and I, there- 
fore, befjin at once with tJic Htmly of skW, which no other 
writings contain. 

Connect the philforni witli tlir ni'i^ativi- jxili- ami 
grouni] the poKitivi*. Make a ilunimy for use on the jilat- 
form, which yon can spark without torture till you ac- 
quire skill. <iroun<l the ball electrode, and, with a strong 
current, delivera few (est Hparkts upon a given part of the 
dummy. Note that thes*' Hparks are long, thick, easily 
kept single, have a low-pitched Hound, and go quite di- 
rectly to the mark at which you aim. For the moment 
omit any other pradiee with this spark, and change the 
electrode connection from the grt)unrl,ing to the positive 
pole of the machine. Iteniove the groundiug chain from 
this pole 80 that nothing will be atlaitie<l to it but the 
electrode. Now give the dummy a few sparks about the 
tiame size as before. Note (he difference in the mund of 
the spark, and the evident difference in quality anil volt- 
nijr. Note that when you are not in the act of giving the 
spark, and are standing back fniiri ihe "patieiil," the cur- 
rent has no clear pathway of escape to Ihe earth, and 
backs up in ihe "dielectric" lairl with tlie effect of reduc- 
ing the ilifftriHvv of jHttrntial between the two poles. 
^^'ouId you I'onsider this a good means of giving sparks? 
Obviously, it has drawbacks, although it has been recom- 
mended by some. 

210. Now change the platform to the positive pole and 
ground the other pole and the electrode in the usual man- 
ner. Observe a few test sparks, and yuu will note that 
the higher voltage of this polarity gives this spark a high- 
pitched sound, with the sharj) hiss, which means an \r- 
ritatinij blow; that it does not fly straight to its mark, but 
is zigzag and erratic; that it is not easy to keep it single; 
and that it is thin in volume and tends to split. If yon 
next apply this spark to your own tissues the sensatioa 
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is not that of a dull muscle-contracting blow, but is sharp 
and rousing. 

211. Nr)w test the fourth way in which a spark can be 
nbtaincd. Remove the grouuiliuj:: from the negative pole 
and attach the electrode chain to it. This manner of con- 
nection furnishes what has been called the "direcl nega- 
(ive spark," and if jou will test it first with the ordinary 
chain in your hand and then use my electrode handler, 
you will learn something to your permanent advantage 
about static electricity, 

212. tlaving tested the four 4]ualittes of spark in the 
almve manner, you note that '"direct" connection with the 
i<figrounde<l prime conductor is poor practice. The sharp 
negative spark is adapted (o states of dull sensation or 
local ana-sthesia, while the qualities retjuired for general 
rise are only present in the thick positive spark, with the 
electrode and prime conductor grounded. To learn this 
practically from actual personal tests is a good introduc- 
tion to the development of your technitpie in administer- 
iug sparks. 

213. Selecting the proper positive spark with the use- 
ful dummy nn the platform, now begin to acquire skill in 
the deliwry of itll drgireit of dosaijf. The manner of grasi>- 
ing the electrode, your relation to the platform and the 
patient, and the patient's relation to the machine, must 
all be considered and worked out in tests, so that in 
actual treatment you will be able to proceed smoothly 
and with correct detail, llesitatiou in arranging details 
impairs the confidence of patients and leads them to sus- 
pect the quality of your skill. 

Htand well up over your work where you can see what 
ycm are doing. Never stand off as if you were afraid of 
Ihe apparatus. Support the weight of the electr()dp with 
the left hand. Press the left arm close to the side with 
the elbow flexed and the forearm brought midway 
towards the right shoulder. Almost ail the manipula- 
tion of the left arm will then be at the elbow joint. In 
the right hand grasp the electrode between the thumb 
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and thrf f tiiitit'ni, usin;,' i»nly the last phalanges, with the 
hand as nearly open as posBible. Never shut the fist on 
the electrtKJe or grasp it tight. The iiiauipulation of the 
right arm ib nearly all iu the wrist and in the finger joints. 
The npper arm is held against the side for the most part 
and makes very little movement. The electroile haadler 
Hien joins the two anus in a eonimon and interdependent 
action, eo that both more togvthvr in anpplaiifiitiiiij hnrmmiif. 
By this manipulation all labor is removed from the di- 
reetioa of the electrode, which I hold as lightly as a pen. 
No one can proceed far in skill iinleBs he first masters the 
great art of co-ordinating the two arm», the electrode 
and its supiwrtiag handle, till they move as one. I do 
not know how to put the knack of it in words, but an ob- 
ject-lesson makes it very plain. Practice it with the ball 
electn>de as we study the technique of sparks. 

214. Using a current-Btrength that will give a four or 
five-inch spark, first aim to apjdy one at a time on a given 
spot, without any duplication or splitting. When yon 
can give one clean spark at a time, praolice regularity at 
all rates fn>m one to five Bparks per second. Itegiilanlif 
of admhiiMration is of great importance, for the tissues 
leoro to expect the ne.Kt spark at an equal interval, and if 
the interval is irregular, the tisanes are apt to get 
"nerv<m8," 

215. The next thing to acquire is the art of "rhythm" 
in the application of genera! sparks. The tissues are 
quick to discern rhythm In the "time" of sparks, and adapt 
themselves to an expected "time" with a composure that 
is in remarkable contrast to jerky work with the same 
sparks. Take any marching tune and keep step to it 
with the electrode and the sparks. Practice a number of 
TarUUoti8,88: 
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These <U>t8 set to iiiUHic will give yim the itU*a. ami jiiu 
i-an Work it out im the duDimy till tliifthw is second uatiirc. 
Tiie (lilTercncf to jdiir future patieuts will more thau rec- 
ompense the eoat. My vurrnl ilnmnjc and ihifthm combined 
all ordinary sparks may be made aceeptablo to tissues 
that null them. A bungler can torment a patient with 
a treatmeiit tliat should be in no wise disagreeable, anU 
if you wish to make sparks please your clients administer 
lliem set to miisie. But also practice what I rail, for 
want of a better woni, the jrreat art of "leltiiiR up," 
Don't pei-sist too long with sparks; let up! (live your 
patient a breathing «pell betweeu the bars of youj" tune. 
Make your treiilmeul effeetive — but make it gentle. 

21(i. Now we have seen that the pitsitive spark is 
thicker than the negative, because the lower voltage of 
the negative pole to the platform allows a greater acvii- 
tiiulaliuii of eurreut before the tnision breaks down in the 
discbarge, Itnt we can make the positive spark long or 
short, thick or thin, single or multiple, sharp or dull, a 
fusilude or a certain rhythm. These variations are part 
of the art of dose regulation. 

Start the machine very slow. Hold the ball electrode 
as near as possible to the dummy without giving a spark. 
Then press it just forward, and practice giving slow single 
sparks with the electrode almost motionless on the bi>rder 
line. Increase the speed of the plates a little. Note the 
effect upon the voltage and volume of the spark. Draw 
the electnjde back a trifle to again mark the bonier line 
of sparking distance. Again increase the current, and 
note the advance of dosage till the spark is at its greatest 
length. Keverse the tests ami run the dosage down. 
Afterwards, when yon begin to treat a patient, yim will 
be able lo regulate the exact length of spark that will 
produce the elTect you wish. Slake it a rule to tirst know 
wliflt effect you wish lo ])roduce, or else "nuackery" will 
be the term to apjdy to the treatment- 

217. Having practiced the control of sparka in this 
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general way, we will next attempt t« apply them exactly 
where we winli on all parts of the body. 

In tbJM IxMik I make no mention of indirations for an; 
form of Ktatif eurreni, ax that part of the subject iti all 
c-ontaineil in my other w(»rk». Assume that we have a 
patient on the platform who stands in need of Hparktt on 
the forehead, or sides of the nose, or eyelids; how shall we 
apply (hem? Take the author's fine needle-iwint elec- 
trode, and just as you start the maebine into very slow 
aetion, slep quickly to the side of the patient and bring 
the jMiint up to tlie border line you have beccuiie familiar 
with by your practice on the precc<liiiK pajje. When the 
point is in [H)sition, practice small, neat obliipie side 
swe«'[m of tile electpwie from just beyond the sparkinf; 
distance to just within i1. Allow an interval and repeat. 
Know what you are usiuf; the sparks for, ami then make 
ihcni produce the desired efTects, When you i-au do Ihis 
you have conquertnl Mkill. Itut you must be able to make 
the spark merely m u sch-eon tract ing, or sedative, or 
sijmulatiui; to the tissues or circulation, or couuler-Jr- 
ritaut, or pain-rellevinfj niid refreshing, as laay be needeii 
by the case, ran you yet do it? If not, practice till you 



21S, The eye muscles and the vascular and nerve su])- 
jily of the eye may be often beneliilcil by proper sparks. 
Take my larfje copper needle electrirde. and unscrew the 
lop, leavin;; only the siufile fiiu- needle in pliue. With 
II slow s[iecil of ttw plates and llie ri;,'hl knack of "throw- 
injt" a spark where and when you want it, a case of exo- 
idioria can be efficiently corrected, or an eye tired from 
strain, or irritated, or aBthenopic, can be made to feel like 
new ill a moment. 1 have applied sparks to the eyelids 
of babies, children from live to icn yean* of H}te, and 
adults, ami with satisfaction to all. .My students are 
aware that 1 never hurt a patieut that I treat myself, and 
sparks do not hurt upou the eye when they are applied 
by mv. 
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'ZWh. And rijilil hert- is a tittin^;: jilace U\ \-m\t\\aW\7,^ a 
lioinl in (/twr iitiulnliiiii. Sit iiiM)n the platform yDurself, 
nntl have an assistant start tlii' niaoUine into rapid tu-Hon. 
l>ol him appi\>afh the eye with the electrode as if to de- 
liver a single Rpark tipon tlie lid. Would you 8it still or 
would you (lodge? Vet many physicians never vary the 
speed of the plates durin;? office hours. Every spark, 
breeze and spray is adminis1ere<l with the same maxi- 
mum E. M. F. Try i1 a few times (»n ytmrself, and I think 
you will learu to appreciate the great value of difd-imitiut- 
iiiij d'lxr mjulntion. Xo one who uses th<' static machine 
always at a high rati- of speed can be (.'on8idere<l an ex- 
jterl operator. It is abuse, and crude, bungling, char- 
latanism, rather tliau reputable medical practice to em- 
ploy an electric current at a routine of its hUjhini r«j/(ajt-. 
The command of every rate of speed from the maximum 
down to a standstill, is as indispeuKabie in static work as 
are different degrees of temperature in the use of heat. 

220, Sparks are easily applieil to all muscles of the 
cheek, neck and larynx, and are varied in dose by a choice 
of three electrodes. The fine, or coarse, brass points, and 
the ri'gular ball each have Iheir uses. 

With the finest point practice the most delicate needle 
sparks, single and multifile, and also h-arn (o throw a 
thick long spark with this same electrode. The first thing 
to study is the exact border line at which the electrttde 
can be held l)efore a spark flies. It varies according to 
the rollatjf of (he current and ninsl be mastered befon- 
going further. In reaching the parts about the neck with 
sparks it is correct fechuicjue to approach the point slowly 
to near the sparking line anil then with a short (jTiick 
movement of the wrist throw the desired ipmlity of dis- 
charge from the electrode to Ilie tissues. Test all de- 
grees of current-stn'ugth and esiM'cially note s<-nsatioiis 
that are produced on the ililTcreiit tissues. 

221. Now take the blunter point and note Ihe fuller 
"needles" that discharge fiv>m it to the same tissues with 
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the HaniL- dfgrtv "f cunviit-strcu;;!!!. Practice hIkw and 
HiD^le but Hiiiall ttparlvK from the luweKt tu tlie tii({)ie»t 
voltage needed in these [»urts, and iilso learn to throw al- 
□loKt as l(in^ uud Iieuvy a Kpark Troni this [xiint att yon can 
obtain even from Hie ball. 

222. Bnt now take tlie ball and study iiow yon ran 
Kkillfully direct mild sparkH to the musck-H of Ihe throat 
with beuetit to the patient and with perfect toleraui-e. 
Imagine that the machine is in rapid aclinu and the pa- 
tient charged with a high voltage current, could yon then 
apply a moderate Hpark from tins briiti» ball 1<> the motor 
poiur of ihe sterno-eieido-niaBtoid? It i» very douhlfiil. 
If yon were on the platform yourwlf nml tlie attempt 
was made, yon would probably dmh/t: lint Htoi> Ihe ma- 
chine and place the ball of the electrode exactly on the 
motor point before there !« any current at nil. Theu slowly 
rt-volve the plate so that the volhigc remains low. As the 
current charges the patient lift the ball an inch from the 
tiKsneH and qnickly again tbntw it down to contact. One, 
two or more small sparks will pass while (he electrode in 
in the air, acconling to yonr knnck of making and break- 
ing ihe contact, bnt witli a Hnle |>ractice it is |>ossible to 
ajiidy just Ihe sparks yiin wish and no more. Vou can 
control tlieir length by Ihe distance lo which you raise 
the ball, and the "let np" is obtained, not by drawing 
away the electrode, but by resting It a moment on the 
bare skin. This spark can be given ii beautiful ijnality of 
rnuiitir iriilntiim by tiie addition of dry resislam-e 1h>- 
tween the tissues and Ihe electrode. It is splendid prac- 
tice to control this kind of spark and it develo]»s con* 
fidenre in the o])erator which the patient will afterwards 
enjoy, 

Study the jirinciples which govern the control and r^- 
ulntlon of sparks, and nssoeiate iirtimi, m-niMlion and miiiHil 
together, so that In all administralions you will know 
wliat Ihe patient ni-nmi and fitlM witlutnt asking. 

li2iJ. Now take tlie region of the vhent, Tesl on your- 
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self the points of uiiecial temJerness and note where tol- 
eraDce is best Itarelj use the large ball for sparks on tlie 
fhest exi-ept for special vminttrirritntion. Take tlie blunt 
point and practice tbrowiog short but quite thick and 
uiUBcle-contracting sparkm fi-om it to the respiratory mus- 
cles during inspiralion. Xote that on a rih the blow of the 
spark is much sharper than when the luusrle only is 
struck, 

224. Sparks upon the sole of the foot call for some de- 
gree of care iu rases with normal sensation. The bottom 
of the shoe must Ik- dn/ or the discharge will conduct off 
in the form of a spray instead of a disruptive spark. Have 
the patient rest the fi)ot ou the heel with the ankle joint 
in miil-tlexiou. On the platform under the ball of the 
foot rest the s[>ark electrode. By liavint; the patient raise 
or lower the foot you can control the length you wish the 
spark to he, for it will measure Ihe distance between the 
top of the electrode and the S4de of the shoe. Now start 
the machine into the rate of speed that will give ytm the 
desired dosage and with a quick movement throw the 
electrode toward the sole till the spark flies and instantly 
rr-tnrn it to contact with the platform, where it will leak 
ofT the current and prevent its discharge to the foot till 
yon again lift it. Sparks uiM)n the sole of the foot are 
quite a different matter from sparks around the dorsum 
and ankle, which require a different technicjue altogether. 

225. If the case has the numbness of locomotor ataxia 
and similar states of impaired sensation, these moderate 
sparks are not indicated. Instead we charge the patient 
fully, lift the foot dear of the platform with the sole 
toward the o[K'rator, and with a strong current deliver 
thick and full percussive H]»arks upon the center of the 
plantar muscles. The number that are to be applied at a 
sitting will depend on Ihe needs of the tissues. Ho long 
as full warmth and sensation is undeveloped keep at the 
tissues till they respond. When the patient at last says 
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it "focls good" and the seiiMiitioii ban beroiiie keen, you 
can 8top. 

22(1. All (oninion tests of isparks I Icavi- yoii (o make 
alone and will next K[)eak »f the eoulrol of muiMurr im the 
nkin, which preventM a full spark. In snuimer one of the 
difficulties met wllh by new operatoPw is not ouly the 
i-ITcct of danipncHS upon the riunfiitu; bnt Us effect on the 
ilischarjies to tUf /latunt. Few pliymcianH uuderHtimd this 
or know how to obviate the trouble. To illustrate whnl I 
nienn, let us manufacture the eomJitions of it hoi summer 
liny. I'ul a patient on the platform with his sleeve rolled 
up and wet the skin with warm water. Now try to give 
the usual spark. Wet a thin towel and wrap around the 
arm ami a^aln try to apply a (;ood thick spark. \\'hy do 
you fail? Hecause water in even the small quantity of 
{•entle perspirati<»n is a vnniluvUir of electricity and the 
i-iirreiit is conducted from the electrode to the arm too 
rapidly to permit the arcum illation of u s])ark. This accu- 
mulation can only take place when the current is held 
back by non-conducttng (dry) resistance till the reipiisite 
f/uantitff breaks down the linulin^; tnmion and the dis- 
cliarjie Is the sudrleu spark instead of the gradual upray. 
Therefore dry the patient's arm ayain and if necessary 
add tr)ilet powder, so thai the surface is resisting instead 
of romiuetiuj;. Now try the spark and note the differ- 
ence. If clothing is damp so as to interfere with your 
application iti the summer, you <'aii exti-ml tin- same prin- 
eipie to meet every condition of moisture (hat is local 
to the patient. If the iiiaehine is damp and <aiiiii>l Ih- dried 
the presence of the vajHir of water acts as n cnndurtor 
and the current will not nrnimiilalt. A sieve will not 
ao'uniulate water anrl wet air is the same as a sieve to 
the static current. If Iht- machine is fairly dry. but the 
'iff of thi- rrnim is (ent))orarily tilled with dani|>ness from 
a fog or great outdoor humidity, the same conducting ca- 
jwcity of water will carry away (he current as fast as It 
is generated by the revolving plates, and very little can 
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bp held back on the platform for thfraiM-utic use, Thin 
priitciplr applivn In crcru alalic machine that trax rrcr made. 
T!ie type of luat-tiine has uotliinj; to do with it. Moisture 
wil! conduct and dry air is the esseutial <iieletrif, and the 
repeated claims made to the cnutrary in behalf of certain 
types of static machines have no foundation in fact. No 
apparatus has any advantage io this respect over any 
other, though many suppose that there is a deciiled dif- 
ference. What 1 here state is not a matter of mere opin- 
ion, but is the demonstration of tests that any physician 
can repeat. 

SometimeH the Quixotic exploits of ignorance of this 
simple fact are truly laughable when we n*flert how slight 
an amount of knowledge would save the disappointment. 
Such an instance was the fitting up of a hospital ship 
during our war with Spain with a static luadiine for 
X-ray work. As well tell the surgeon to put his anti- 
septic solutions in a sieve and blame the sieve for not 
retaining them for use as to expert the moistnre-laden at- 
mosphei-e of the rainy season in Cuban waters (out of the 
sun) to act us a dielectric anri inxitlatr a static current. 
The fault was not with the machine, but with the timdi- 
fioiiH. Wet wood will not burn, but 1//7/ wood will make 
an elegant flre. A wet static machine and wet air will 
not develop a high voltage current, but a dry machine 
in dry air will do its part if the operator does his. If an 
expert could have corrected the cimditions he could have 
done work in Cuba. 

227. The art of imparling to sparks the exact ijuatilii 
desired to meet the patient's indications should next. In; 
studied. The (/uulify of sparks has more to do with tlicir 
therapeutic action than mere Jnirjlh, although many seem 
to think that the terms "long" and "short" measure the 
curative i»ro[»ertie8 of the static spark. In the summary 
of my clinical teachings on a previous page will be found 
the list of spark dosage, which you should practice. Vour 
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rcsoltH will iiuprf>rp in pruportiou as you became able to 
dose sparks as arcoralf ly as yoo dose strvL-hnine. 

228. We next pass to what aiv calkil "frictions," or 
"frictioual Rparks." They are familiar lo all who have 
a stutic Diacliiiic, but retiueinents uf dosage and method 
are not s<» familiar and these requirt? prartire to develop. 
Any electrode may be used, but the ball atid blunt point 
are f)f the greatest service. The satisfactory application 
reqiiires: 

1. Proiter initial contact of the electrode without hurt 
or annoyance to the patient. 

2. Exact quality of dnstane accordinR to indications. 

3. Precise duration of action to secure effect. 
Incompetency can make frictioual sparks torltm'. They 

can be abuHed in various ways. They can wholly fall 
short of their intent and have no therapeutic action what- 
e%'er, or they can fail of permanent results by some. Klight 
InadtHpiacy of dosage whi>u all else has been mruitdum 
urtrm. The difTeivnce in Keusatiou and effect b^-tween 
frictions from an expert and from the untaught physii-ion 
is one of the mtMit nstonishiug surprises that cau be ad- 
ministered to a patieiil. No one would believe that the 
"name thing" could be so absolutely different. To tissues 
that need them "frictions" should be grateful and "feel 
g(KHl." My studentK have often heani patients remark: 
"That is like a drink when you an- thirsty"; "it is like 
ftMiil when you an- hungry"; "I cannot tell you how good 
that fei'ls," and so on. 

.My students also note that my patients all sit calmly 
slill and welcome the treatment. There is not only nn 
dread of torment, but there is often eager desire for the 
appHcatlcm, and If It is luuitted from the seance regular 
jtatieuts will rt'miml me of it and say tliat it did so mneh 
good they would like It n-peated. 

2311. Then* are three ways of commencing the appli- 
ratloD. Whi4-b one I use depends upf>n the case. Te«t 
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each method bo that you will know on what a choice de- 
jiends. 

1. With the machine at a Btandstill place the elec- 
trode in contact and as the ourrent-Btrength advances to 
the desired dose bepin the trealnient. 

2. Start the machiue into action and quickly step to 
the patient and make contact before the current develops 
a charge. Both these methods avoid startling the patient 
with a spark while applyinj; the electrode, 

3. \Mth a full charge of current make a quick glancing 
stroke of the electrode so that it reaches the tissues with 
but one discharge. Avoid letting two or three sparks an- 
noy the patient while you are securing contact. 

Test on yourself the effects of different ratc)^ of change 
of the electrode. Move it slowly till you have learned 
enough about the action of «/oir frictions with a high po- 
tential current to satisfy you. It irill wo/ lake lonr/. Then 
test more rapid rates of change and also vary the length 
of smrp given the electrode over the tissues. Note also 
the great differences that depend on prenmirv. Read what 
I have said alxuit pnssures and ratrx of change in the gal- 
vanic and other chapters, and apply the same principles 
to static electricity. I have found it difficult to train 
students to govern pressure in employing frictions upon 
certain uneven surfaces of the body, but the results de- 
pend very largely on the quality of your pressure and 
practice ought to perfect your skill. 

230. Itut there is another element which plays an im- 
portant part in the development of tlosuge in static fric- 
tions, and this the quality and amount of dry resistance 
between the tissues and the electrode. This condition is 
Hi all times under the control of the operator. Whether 
winter or summer there is no need to fall short of your 
desired dosage if itou knoir trhat it (». 

There is also another variation in technique which is 
an indispensable part of skill. Test, therefore, how you 
can, when neede<], intensify the effect by lifting the clec- 
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tnHle fwiin rlctse t>»BT*<-t hj^^ iB^-ry-awnj: tb«- Toltape a»d 

fnnu tbf rapidlT m-.v—i sirrfai'-^ ••! ili«- t-k^irpide- Thi* 

adilitiim \>l intrnsitv i> iiii.>-r Tb*- •-xart coiitikJ of the 

ojHTator and is iiT o^miiiitM wL^-n indicati^tiis rwjuiFe- 

'2;U. Rm bow tan -Lr ^Lyj^* ian wb- i> Jiimm^ to »ef 

m> a i>»Miift r-j>r-ir,7».; aiii'iii ii}**!- "rbr «>-rvioal #i*iiie knoiK* 

that bt» is doiii:; ii and kij^v Trb»-ii b*- ba? doni? it oiowoA? 

Should ho lot tbt- jiati'-i-t Tr-ll Lir..? By ii-» mean*. Has 

tin* avora»:>» lenient vni»uub m^-ii'-al kiii«wlt-dg«* to b** the 

jud^o of dos;\iro? Not at a':'.. Tbv trained fnr of the 

,qM*Vi^tor inoasun-s tb^- aiiii'V.iiT *'f a«Ti«»n and notes the 

,.iinruv. Tho vTiN»i.J uf tb- nij»- stream ••! sj*arks tells all 

llii> story. It will \A\ \^^\\ if :b»- T>->iMan«>:- i# t«»i> little 

.. Xi\o luxuh, a\td wboii it i< ins: riubt and bas been main- 
III • 

i.u'd bu\u onoup:b tho Ihint of t«iU-raiii-T- is identificnl by 

Ml»' 

H'Sts for sound and s-ns;itiiiu wbirb yon have pre- 
\\ l»niitirtH\ ou your «»\vu tisMi»-s. It is as exact as 
\ •*** ' iiiist's sraWs. My stndouts bav»- often beard patients 
ii <l''' I |,ntor, you ktiow ir/r ff f., /iW.» ih*u • h*'Xnmh uff better 
^iiV-* j.jiubl <**^^ you." \Vli»Mi you r»-aib this stage of 
lliilli ■ J. jialieuts will i\ot «iu*-stiou ynur n-sults. The 
Ijll V* . II «)f oxtH^riouiv will W found invaluable in this 

iu^^tr«»«'*'! 

t^M•h^»•*'''^l r 5*1*'^^'^ *"" '^*'' suddon disrhar«:e of ninvnt 
' ... rutuulatotl utider rtitiditious wbirb hinder 
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(er und<-rKt<>iii) if we ima^^ine, fur inHtanre, a warehouse 
lillcii with grain. At the discharge shute we ean study 
rales of chaujte and the comparative disturbance in liif- 
ferent parts of the stored grain. At the extreme outlet 
there is the rapid rush nf the swift discharge and tlie evi- 
deni-e of eentrifugal attrartiou as the {^ains tly onward, 
the kernels standing apart and seatteriug dust from the 
Hhute. High up in the bin an opjxisite aetion takes place. 
Tlie kernels fall irregularly against each other in slow 
de8<-ent. In a farther corner they begin to stir only after 
many bushels ha\'e poured in a torrent through the shute. 
Along the entire line of action may be studied many 
grades of motion on the mass of grain. The suggestion is 
sufflrient to open up the thought. In the application of 
static electricity simple electrification produces the slow- 
est rate of passing the current through the tissues. The 
breeze increases the rate in proi>ortion as it is intense, 
and the spray discharge localizes a great increase in the 
rate, which reaches its maximum in the spark. We will 
Cow practice the variations of the breeze and spray. 

233. Connect the positive pole to the platform and 
take the single point electrode. Witli the machine in full 
action and beginning three feet away from the forehead, 
gradually approach the point to just short of sparking dis- 
tanee. Note the sensations at the different distances and 
observe that the current apiiears to be very strong up to 
a foot or so from the frontal region and loses its coarse 
quality and becomes cool and bland as the distance re- 
duces to six iuches and less. Reverse the poles and note 
that with the same test the current gets stronger all the 
way up to the K[>arking limit. In the one case there is no 
spray discharge and in the other case the familiar violet 
spray is prominent. With one pole the sparking distance 
is four, live or six iuches if the current is strong, while 
with the other polarity you can bring up the point with 
impunity to within an inch. Rut test the same things on 
the thigh or spine. The apparent action contradicts 
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what you have just learned. The negative spray now has 
Its uwu luiiiiituHity and it iilso t>;ets KiroDger all tlie way 
up. There is no vunlrudivliim aud the explaoatinD i» sim- 
ple. It is simply the difference in nmditious. The prin- 
ciple of the influence of dry resistance which 1 Uave suffi- 
ciently dwelt on elsewhere is Ihe whole key to the "mys- 
tery" that perjdexes so mnuy beginners. 

y34. Now, with each polarity in turn test and master 
the exact sparkinj; distance with each electrode and with 
all prades of current-strength. This is of fundamental 
im (MJrtanee, for patients do not want to be surprised with 
Hparks when you intend only a spray. Study the appmr- 
amr at the point of the electrode, which warns you that a 
spark IH about to jump and learn to at once draw back the 
electrode so as to avoid it. Also practice the art of "coax- 
ing" up the electrode by vei-y slow approaches to a much 
closer action and stronger spray than can be obtained 
by a quick approach. The current must nli<lf off the elec- 
trode to remain a spray, and not be thrown from it by too 
abrujtf changes of its position. 

2;tn. Without doubt the scientific use of the immense- 
ly Ilexible form of discharge which is called a upray re- 
quiri'S more skill, more knowledge of dose regulation and 
control of conditions, than any other technique in elec- 
trct-lhcrapeulics. The spray is more difficult than the 
apark and its full capabilities are little dreaineil of by the 
average physician. Ko student has ever come to me with 
a previous knowledge of spray dosage, no matter what 
other iuKlruetion he nmy have had. Physicians (o whom 
my technique has been a revelation of the value and scope 
of Kpray action have over and over again remarked that 
the idea cannot Ik* got out of a book. "ITnless tUey see 
you ilo it, no one can understand it," ha« Imh-u Ihe general 
venlict of wilnesweH, and hence, 1 Hhall not exjM'ct to here 
paini in wonls a picture that lan lie si-en with the eye. 
1 cao only say, practice wrist movement, study actioaB, 
lest every sensation, and apply the eHtablished principles 
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of condurtiuii, resi8taiii*<-, iiili- of rliange and localizalion 
to the production of spra.v fflferts. 

You may be unaltlc at first to necure the exact dosage 
ymi desire, but ntudv (lit- reaHou« of failure and the next 
time it will seem easy to succeed. As an instance of the 
great difference made by technifjue with the electrode in 
the effect of tlip name current, methoil and dosage, I will 
here cite a recent remark of a patient lo whom I was giv- 
ing Kparkw for demonstration. After illustrating the 
proper rliythm and delivery of niugle sparks for tonic ac- 
tion on niuscleB, a student took the electrode and without 
any change in any respect tried to duplicate my sparks. 
On his asking the patient whether they were the same or 
not, she said: "Your huml ix hfiiricr than Dr. Monell's." 
The physician grasped ilie idea siie attempted to convey, 
hut until that niomenl had not thought that the technique 
of the hand had any inllnence on the sensation of a spark 
which was thrown to Ihe tissues without touching the 
patient at all. Rut he soon realized that it had. And so 
il has with the action of the spray. A spray can be ap- 
plieil to a recent ease of brachial neuritis with the effect 
that the arm rests powerless and heavy on the patient's 
hijf. Another dimiijf of spray <-an then lighten the arm, 
refresh it and reston' power and teniiHirarily remove (he 
pain. After a tiring tn-atmeni of ihe muscles a spray 
ean be applied by a novice for half an hour with little 
restful aotion, while 1 can take the same electrode and 
make the arm light, strong and buoyant in a cmiple of 
minutes. It is all a matter of techui<|iie. The priiiriphi 
are the same that h-ad the operator to the right use of the 
galvani<' or farndie current, an<l an- neither obscure nor 
wrapped in mystery'; but so little haw (tie medical ppofes- 
sin studied the subject of static eledriiity that it is re- 
garded either as a Ivrra-lnvinjuiUi, or the view is held that 
there is "nothing lo learn about it." Ilolh of these views 
are negatived by experience. 

'l^fi. An imi>(>rtaril part of tlie technique of applying 
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inteoBe and conoeutrntfd sprays in suc-b regiooB aH tlit* 
auditory meatus, tlie tuner canthuB of the eye, the nares 
and wherever exact ItK-alization is required, is the potii- 
tioH in whicli the operator Btaud8 aud holds his electrode. 
As the niacliine starts aud the curpeut advanrps to a full 
charge of Ihe patient, step near the left frout eorner of 
tlie plalforni aud present the point of the eU-ctrode In- 
ward the part we are to treat, say the right eye, Advaniw 
the jMiint in a line midway between the tip of the now* and 
the outer eaiithuB, so that it avoids all projet-ting attrae- 
tiouK whii-h would draw the spray. Now lean one leg 
tlriuly against the edgf of the platform to brai-e you in 
a steady position so that you ean hold the eleetrode with- 
out tremor. With the ear ou the sound of the plateB 
slowly move up Ihe jKiint till the violet pencil dischargt* 
pours full upon th«- liil, and theQ shift it to the exuet 
spot yon wish to treat. Ku[)port the electrode with Ihf 
left hand, direct it lightly with the lingers of the right, 
and cond>ine a pull upon the "haudler" with a fonvard 
push upon the eleetrode thai will steady it and make its 
manipulation easy. The advantage of a "brace" againtit 
Ihe platform will Vm- appreciated by any one who tries to 
h«dd a d«'licatc spray upon the orifice of the lachrymal 
duct wilhont it. In all my local applicalious except long 
sparks it is my nile to stand well up near ihe patient and 
against the platform to make the work as easy as poasible. 
Poes not this leak off the current? My students are aware 
that no f/ufMtioM itf Uakayt- nf an;/ kiiiil ever enters into cor- 
rect sialic technique as I teach it. Tlie physician who 
iloeft not know how to make tiis electrodes take care of | 
"leaks" has yet to learn Ihe first rudiments of static elec- | 
trU-ity. With the elei'trode yon control the discharge m 
you wish it, yo(i regulate the siK-^'d of the plates as with a ' 
secondary ihvmtaf, yon short-circHit the current when you 
wish to touch Ihe patient withoul slopjiing tin- machine, 
yoi: protect the patient from irritation In the intervals «f 
treat aient, and it is your weapon of otTense, defenm- and 
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toutnil. To the expert it is a veritable wizard's wand. 
Like tlie baton of tlie leader which direeta every tune the 
orchestra plays, the static electrode in the hands of its 
master dominates the whole electro-static field. Its func- 
tiou is far greater than the electrodes of the faradic cur- 
rent. It is the re;.'ulator of current-strength, the final ar- 
biter of the dose, the creator of the quality in every action 
of the current and the responsible cause of your ther- 
apeutic effects. This current has little intrinsic Imml 
artifin of its own. Its effects, as I have pointed out else- 
where, are the products of varying the rait- of rhatigr in 
the tissues, and the rate of chauge is the creature of your 
electrode. Study its manipulation with nicety. Do not 
stop at coarse technique, but study refinements of action 
till you can make the spray sing a zephyr lullaby to wiki 
the ache from weary tissues, or with martial music stir 
them to tonic action, or pour down if ueed be n rube- 
facient sandblast to set up an active counter-irritation. 
Study the different therapeutic effects that vary with 
bland, cool, warm and hot sprays, and sprays interspersed 
witii all gradations of needle sparks. 

237. Under all circumstances, at all seasons and 
through all varieties of fabrics ranging from the gossamer 
shirt waist of July to the woolen wrappings of r>ecember, 
the indicated i/ualily of static sjtrays and frictions can be 
exactly dosed in every case by study of three things: 

1. The adjustment of resistances, 

2. The regulation of current-strength. 

3. Correct technique with the electrode. 

Make everj" test which will give you command of these. 
The qiinlifif <if any spray is indicateil by its mouikI, and once 
the ear is cf)rrectly trained you thereafter know precisely 
what you are doing to your patient witliout asking how 
"it feels," Head the list of spray ap])1i(-ations in the first 
part of this chai)ter and practice till you can duplicate it. 
Itememher that the "keynote" of spray work is "liiral cow- 
rcHlrafiiiti." "IMffusion" is the common error of untaught 
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oiM-ratom. Makf a Himple HerieK of tmta on yountelf with 
till* "utiibrclla" liosd bi-L-ezf elt-t-iriMle and then contrjitt 
the puipe 4'fficifiit breci* fr«»ni my i>wu fieclrwlc. Tht- 
fli'tuantitratini) will t(>U('h thf tieofral prinriple. I Lave uot 
■iM-<) ail iiiiibr<*lla Hcrtn>i]«- on » patient ia lu-ven veairtt 
or more, and itx i-mplo.vnH-tit ttv any one at thin stage of 
proyreKK ic prtxir Iliut lie ban uot leariieil how to do b«'tler. 
2<'tf<. Another important poiiil of coiiiraKl iu the ose of 
KprayH iM ihe fai'i (hat bexidett the divisitjn of polarity they 
arr- rliiiiiaily divisibie in1<i two other j^reat clasBes ae fol* 
!<.«■>.: 

1. Thi- i-ITcris ail- tlic prodiirl of the spray and ih** 
electrode wrven merely to plaee the spray where it ean 
aet. The eleclrodi- playi* a /w-Mirc part. 

2. lOfferlK are ihe prodliit of the terhniqiie of the ac- 
tive elerti-ude whlrh iiiodifleK iuteuKity and rate of 
ehange. The »pray in nentral tmtil the tn-huiqav makeii it 
thirnjKulif. 

Tliere if »o much to this Hubject of stalir sprays that in 
wridnn about actiouK, iinalities, dosafje and the eleetrcMle- 
jili;f;l)ii(; whleh itt luvidved in Kkilled teehnicpie, one in 
baflh-d ill attemptiti;: to turn words into a demonHtrution. 
A jeweler with n Klant-e of the eye van separate werapK of 
•ihl Kold into Uk., 12k., lOk. and ISk. ipialitieM m fast u» 
he enn hiindle them witli a pair of Iweexers; but imagine 
wrllinn II letter to a farnier to ilo the same thing. The 
a|ipenraiire that lelln the expert that a beul and twisted 
rin^' Is I'Jk. instead of 14k. eannol be descnlMtl in 
lan(;uai:<', fo also my n^adern must recognize- the same Mm- 
ilntlons lu ti descHplimi of ilegKs-s of static sprayw. By 
tttmiy (with Ihe aid <if sm-h help as lKM)k« can givi-* Ihe 
Hverniie physician who will devote an Imnr or more to 
lUlly ex)H*rinient oiijrhl lo ftwTmic fairly exiM-rt in from 
Ave to ei^lil years. de|H>nding on his natural aptitude unil 
manner ofvtudy. Probably seventy per cent, of this lime 
ean Im> MiveU by actually tteeing tlte demunst rations at tb«> 
hrtitHttinii of yonr rxpf'rieure. The economy of proper in- 
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HtriK-tiuu at tlif sturt is about the same id static work 
a» it is Id uiuhIi'. 

239. At this puint I shall consider the nzutu- applica- 
tion, which is au electrolytic result of paswin;; liigh-poten- 
tial electricity tiirou(ili either air or water, or both, lu 
your medical library read up the proprrUim ami act'iunn 
of oaone before using it, I do not find that its therapeu- 
tic value is much dwelt on in any medical literature. It 
should be antiseptic, disinfectant, tonic and alterative. It 
is irritant when concentrated, just as a strong brine is 
irritant, but we have imly :o recall that a ftormal salt 
solution is sedative to an irritated mucous membrane to 
grasp the principle of dosing ozone for medical effects. 
From questions asked nie by students I infer that there is 
abroad an overestimate of the utility of ozone as gen- 
erated by the static machine as well aw a very crude use of 
the apparatus. Some api)ear to think it is recoiiimendetl 
as "a cure for bmnchitis, consumption and all diseases 
of the respiratory tract." Along with this belief it has 
heen riffere«i us an inlialant by such ineflicieul methods * 
that its action could scarcely have "cured" anything, 
much less a formidable disease like phthisis. One of the., 
drawbacks to a statement of the physiological actions of 
static electricity is that the average practitioner takes 
the statement irithout the ItrliHitim, and his expectations 
of getting the same actions on diseased tissues are not 
based on a knowledge of lioir to produce them. This is 
especially true of ostone efTects. 

One of my patients with au old pliaryiigitiN recently 

told me that Dr. ■ held a brass point electrode about 

a foot in front of her face with her lips (-iosed and told 
her that Bh<' was now getting oKone, which would b<_*nefif 
ln'r throat gn-atly. It is difficult to turn from his state- 
ment 1*1 his practice and do anything but laugh. Yet to 
the deluded and contldiug patient who paid the fees and 
wanted to have ozone "benefit her throat" It was anything 
but a laughing matter. All over the country dc»ctors are 
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daily doiug similar ineffit-ieut thlugB with static- appar- 
atus aud fitber imagining they are producing resuItM «r 
wondering why tbfy don't. 

But to proceed: In I'^ance some eight or nine years 
ago a mwcial ozone generntor was piil on the market for 
URe with the statir machine and with slight alteration lias 
since been made in this country. It affords a spark dis- 
charge within a glass bulb and the ozone is Inhaled after 
being mixed with oxygen or compressed air. When this 
device is employed the patient is not electrified and is 
undergoing no ifcnn-al treatment as by my own method. 
The application is not flexible, and granting it its full due 
of civdit no tests that I was able to make with it were 
equal to thecHrect ozone spray as I have long employeil it. 

In certain conditions of the nasal mucous inembraue 
the ozone spray is a sovereign remedy, but that it baa 
any value when iiihuled in diseases of tlie chest I caumit 
demonstrate and believe that my other inethoils are far 
more efiicient. In fact, thenz<me action seems to me to be 
expended upon the tissues it immediately reaches, and 1 
do not prove by any te«t that it remains nascent oxoneaod 
reaches down into the pulmonary tract and exerts there 
anything like the same healing action it exerts upon the 
local (issues of the surface that it can be poured directly 
upon. I consider it of spei-iflc value in one field of action. 
I can make it allay the irrilallon of any iutlained part it 
can reach, can deodorize suppuration and heal an olil 
ulcer, and radically cure liay fever with it and a little 
other static, and during the last three uumths have with 
it reduced a large epithelioma of the tongue to a remnant 
about a tenth of its original size. The palliation and re- 
lief of this case I shall relate elsewhere. Hut I caunot feel 
thai I do anything but waste time when I attempt to treat 
bronchitis and tuberculosis with inhalation of doubtful 
ozone while 1 know thai / fiavi' far hillir mvthi»\n at coim- 
mand. In them- diseases I can do more with static eleo* 
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li'irit.v than any other remeily can do for thi> patient, but 
it i« not in tbp form of ozom- that I nse it. 

To eflfpcl ozuue action upoii tlio nasal mucous mem- 
brane, charge the patient with the negative pole and take 
in hand the autlior's small oeedle spray electrode. Have 
the patient elone one noKtril with pressure of a finger tip 
and snuff up the discharge as you direct it into the other 
uoHtril in the strong violet stream of a concentrated 
spray. The electrode will be about one inch from the 
titsvteR and in an oblique direction. The art of avoiding u 
spark must be cultivated by experience. So also must 
the knowledge of whether the discharge is properly doseil 
and is efHcient or uot. 

IJepeat on the other side in the same manner. In 
reaching other morbid tissues which the antiseptic and 
healing action of ozone will b<'nefit the operator must get 
the nascent discharge full upon the part, for it will not 
benefit what it does not touch. To reach far back in the 
itioiitli in the case of epithelioma was not easy at first, 
ii« the patient couhi hardly part the teeth, but a little 
practice soon enabled me to do it. 

240. Now to test whether this static discharge is 
really a generator of ozime, jHinr a few drops of a ten per 
cent, solution of iodide of potassium on a piece of blotting 
pajH-r laid on the charged platform. Test the compara- 
tive rapidity with which iodiue is freed by the positive 
spray, the negative spray, sparks and by different doses 
of each. Note that all discharges will develop the choco- 
late brown of iodine as il is freed from Ihe white solu- 
tion of K, I. But one ilischarge free» it faster than 
any other, and we note that the positive spray in its 
most concentrated form does this. Kemember this when 
therapeutic dosage is in question. 

When you have mastered the art of energetic action 
with this spray of mimt-iit ozintr you can make it more 
{►otent in cases of lupus, tuberculous lesions of the skin 
and chronic ulcers than any surgical resource that I have 
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ever read of or set'D (.'inpluvcii. Juilj^io^ from report 
casps, IIh- action of uUra-viokt lighl roiifentnitwl by len« 
in in tlic same direction, but slowi-r ami fwbliT. So alsi 
KeeiiiK lo hf tlie action attributcnl to X-rays iu the treatj 
ment of tlu-se morbid NtaH-s, but in flexibility, contm! c 
dosapc, east' of application, immediate symptomatic l 
lief and rapid and peruiaiieut reBUlfn it is certain ttia 
in my linnds llie ozone spray iu very much auiwrior to tbiA 
two above mentionet] fornin of treatment. As I wrttl 
thew lines a typical case for ozone spray comes to i 
notice ill the daily press. Omitting names, tlie repoi4l 
reads tlius: 

"M , N. v., July 18.— Mr. . one of the di- ' 

rectorti of Ihe — company, is couflaed lo hiH <ounIry 

liome at , siifferinn from a ^^rowtli ou liiw right 

cheek caused by an ulcernted ttHith. .More than two 
months ago an abtesn formed near tlie eye tooili. llr. 

cut out the griiwth, l>ut the wound failed to heal. 

A few days ago a t-ousultation was held between 1 

and specialists from [Miiladelphia, New Yori 

anil . Some of them advised a second nperationj 

while others thought that it was possible In cure thi 
patient by anotlier kind of treatment. ,At present tb 
trealiiient suggested is l)eing tested, as the family do( 
not desire a s<*cond oitcration if it can be avoided. Th^ 
whrde trouble, it is said, was brought by neglect of ] 
tooth, which ached fur several weeks. Mr. — 
up and iin>und, liut al limes suffers much pain, 
trained nurse liresses the wound daily, while 

comes all the way from twice a inontb 1 

examine his patient." 

This Is (whether malignant or not) a case for tbl 
ozone spray. It would remove the /xiiii instantly am 
would at once palliate all the disturhing symptoms, 
would at once set up the jtrocess of healing by grauulatftt 
and in a week would make a radical change io the ooi 
dltlon of the patient. If not malignant, he would rapidh 
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pet well without any inconveuience or delay. If it pn)veil 
to be malignant, he would obtain a kind and degree of 
palliation that notbing flw in Hurgt-rv or medicine rouUi 
farnifih. My Bufficient exi-une for intruding mention of 
tluB case here is the ocoaBioual occurrence of somewhat 
similar cases and the fact that a knowledge of the 
efficient remedy which I here repoi-t would relieve the 
perplexity of the consultants and rescue the hapless pa- 
tient from needless suffering and despair. In the ease of 
the financial magnate abiive referred to the mere busi- 
ness consideration of (piickly relnrning him to the con- 
tn>I of his affairs would justify sending a machine and 
exi>ept operator to his residence if he lived a hundred 
miles from the nearest physiiian who knew how to use 
the apparatus. 

241. I shall now discuss the sc»-called italic mtaphonsUi, 
which lias been revived in the United States during the 
past year, with an attempt to expU»it its imaginary prop- 
erties for sensational purposes. It is an important sub- 
ject chiefly becausi- of the uewspaiMT advertising it has 
i*eceived and to it I invite my readers' careful attention. 
i'atapUoreKM signifies the administration of drugs by 
pushing them in solution through the skin of the patient 
by the osmotic action of one pole of au electric <-urrent 
(if an unbroken flow, considerable volume and sufficient 
voltage to break down (lu- localized resistance. But one 
current provides the ronditions of flow and volume which 
establish osmosis through the skin, and that current is 
the ronstanl galvanic. All other currents are iiilrrruptrd, 
OP broken, in circuit. With this pn-mise let us see about 
static cataphoresis. 

The same generation which wituessiMi the invention of 
the l^eyden jar was startled a few years later by the 
aBsertion of a Euro]>ean monk that he had place<l a sealed 
glass jar of Peruvian balsam by the side of a patient 
and upon discharging static electricity in a certain man- 
ner had driven the balsam from the bottle into the pa- 
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(lent with the most miraculoQs re8ult& The nen-ri was 
"iinpoMant if injc," and it «ia8 accepted 8r true bj' many 
crcfiulous pcoplf till some one put it to the test and ex- 
posed the fraud. Ii was not theu called cataphoreititt, for 
the ttrni had not been inventi'd, but it was the first at- 
tempt ou record to accompHsli cataphoric medieatioD^ 
ami onlj- failed because liie current lack«»d a contiuutius 
flow of ten or twenty miliuiii{>ereK. The idea lingered 
out the last ceoturj, Iiowever, and many expcriment» eon- 
tiuued <o lie made. Wheu tliTlrulit-tlif and mlitphorir artUm 
were demonstrateil with the galvanic current about the 
middle of this century, amperage was not understood, and 
it was thought thai the high vidlagc of static eleetricity 
ought to do the same tiling. As I have cited in one of 
my other lKM)kH, Arthuis, of Paris, in 18T1-2, put forward 
the idea that he was treating hi» patients with melullic 
drugs, BUch as iron, silver, steel, gold, copiK'r, braxn, 
mercury, etc., by holding electrodpH of these metals near 
the tissues with spray discharges of the current. Per- 
haps he was for a time deceiveil by the pUiusabiHty of 
his theories on the snbject, hut no comiK'tent investigu- 
lor can read his writings and demonstrate reason for hiti 
faith. Take your own static machine and now ascertain 
the facts. 

242. INiur a few drops of ten [»er cenl. K. I. solntiitn 
on a blotting pad with an enameled back through whlcli 
the fluid will not soak by ordinary absorptlou. Place 
it «»u llir static platform and ajiply a iMisitive spray till 
the an-a of solution turns a deep brown. Slop the ma- 
chine and pull apart the layers of the blotting pajK'r. 
Note that none bi-low the top are brown. Xote 
lliat no fluid is driven through the enamehii back- 
ing of the- blotter. How far has the curn-nt pushed tli»-> 
irvi' iodine into llie tissnes by osmotic actions? Hat* 
(hen- been any osmotic action at all. Now pour a few 
drops of the same solution on the foreann just above thi> 
wri»(. Hold the arm so that the liuid will not run off. 
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Apply tin- same spra.v till all tlie free iodine \» evolved. 
Theu wipe oflf (he solution. Note tliat the 8li<:;bt discolo- 
ration on tlie surface ut tlie skin wipes off at the same 
time to an extern that proves a lack of absorption into 
the skin. 

Now cover the blotting paper with the palm and 
through the thiekness of the hand try to evolve iodine 
with the static aprav. Not a bit appears. The evolution 
of iodine from tlie solution titftnulH on thv cnntart of ozone 
irith flu- A'. /. .soIhUou and the sprav does not even drive 
the ozonr it generates itself through any resisting medium . 
between it and the K. I. 

243. Now make a control test. Take eight layers of 
white blotting paper. Betw(*en each place a layer of 
linen-finish writing paper. Also at the top and bottom of 
the pile. Wet all in the usual bicarbonate of soda solu- 
tion. Also wet two electrodes covered with chamois skin 
and on each pour ten drops of ccmiptmnd tincture of 
iodine. J[ake contact with the ele^-trodes so that the pile 
of pn'pareil paper will be between them and complete the 
circuit. Hold the contact for two minutes without any 
current at all. Now see if the iodine has penetrated to 
the blotting papei-s. Next start the current action and 
pass 15 mil. for tive minutes. Note the result and from 
it learn two lessons. The iodine at the negative pole 
shows through the outside non-absorbent writing paper 
and also through the next layer of blotting pa[>er. Note 
that at the positive pole it has disclosed only the outer 
surface of the outside writing paper and there has been 
no osmolir penetration. You have proved that the cuta- 
phoresis of the iodine is due to the current, for your con- 
tact without the current caused no absorption, and you 
have also demonstrated that iodine is driven away from 
the negative pole. Now repeat the test with two non- 
absorbent layers of writing paper next to the electrodeB, 
Pass twenty mil. five minutes and rontinue five min- 
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utes loDger with flfteea mil. Note that ttie ioilioe at 
(be uegalivi* pole Iirh how been pushed through the two 
outer layers of uon-absorbent writing paper, saturated 
the first layer of blotting paper and appears on the proxi- 
mal surface of the nest layer of writing paper. Note that 
at the positive gatvanie pole the iodine has not been 
pushed inward at all. 

Now repeat exactly these tests with i?\QTj stutie spray, 
polarity and dosage that you can produce. Test also 
other kinds of static discharge. (Ian you push iodine 
with any of them so that it shows below the contact of 
primary diffusion? Some of these tests ou^tht to demon- 
strate some degree of ulalic valapliorvHtu if there is any 
Kuch tiling, ("an you show anything resembling the gal- 
vanic action of amperage? I cannot, Itut let us see 
what others are saying about this thing. 

244. In a recent medical journal appears a short ar- 
ticle on "Static Cataphoresis," by a writer holding a pn»- 
fessorship in a college of electro-therapeutics in a neigli- 
boriug State. From this article I will fite the state- 
ments, which you <-an put to practical test ami determine 
for yourself whether or not they are well fortilied by the 
facts : 

"As static electricity is of sufficient high eleotromotive 
force it is capable of exciting molecular motion in gaseous 
substances, the same as the galvanic current impart** 
molecular motion to liipiids and substances held iu solu- 
tion. The cataphoric action of the galvanic current ariwn 
from the mmie of molecular motion it imparts to the sub- 
stance appHiiI, and it is now found that the static <-urrent 
IKtssesses the same, if not mor<', marked pniperties in rela- 
tion to gaseous mailer; the molecular structur<> of gnu- 
eons matter being so much finer, and the molecules being 
held in a more mobile slate, greater iM>wer of penetration 
is given when bombarded against the surface of the tix- 
HUes to which it is apjdied. 

"This Is found applicable to the use of volalilized mep- 
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cury, from formaldehyde, etc., wliirh may be adminiBtered 
in the foliowing manner: 

"Take a ;;tasH {jhibe or veseel having an opening which 
will fit closely to the surface to which it has been ap- 
plied; at the other end have fitted a metallic brush for 
• admitting the static current; upon a glass rod sealed in- 
wide the chamber is pla<'ed cotton or sponge saturateil 
with formaldehyde or any other substance which will 
evaporate and saturate the air contained within the cham- 
ber, and a static discharge sent from the brush electrode 
through the saturated air chamber to the skin of the pa- 
tient, over the part to be treated by this method. 

"The medicine can be volatilized by heat, outside the 
vessel, and carried through a glass tnbe sealed inlo it, if 
desired. 

"It will be readily seen that any gas admitted to the 
glass vessel or chamber would be excited by the static 
discharge, broken up, decomposed to a certain extent and 
driven against the tissue, a cataphoric action then taking 
place of great penetrative p()wer. 

"This static cataphoresis can be used for many pur- 
poses, especially in pulmonary ailments. I predict a great 
future for static cataphoresis." 

"In a daily New York paper, January 14, lllOO, it is 

stated that for a month past the electrical method 

of treating consumption has been the subject of oftirial 
test at St. Luke's Ilospital, static electricity being used. 
'A powerful germ-killing drug is placed upon the pa- 
tient's chest and, by the power of electricity, is driven 
through the skin, flesh and bone of the chest walls, and 
so info the diseased strnctnres of the lungs,* In the near 
future we uiay have specially constructed electrical ma- 
<-hines with the necessary apparatus to introduce medi- 
cinal substan<-es into the tissues of the body." 



This article evidently was inspired by the newspaper 
reports its author mentions. Several of them are before 
me as 1 write. One is the typical achievement of yellow 
jonmalisQi, A flaring picture of a patient spreads across 
a page. The static machine looms in the upper corner, 
A cut shows "liow the germs look before the current is 
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applied," wbile a second medallioD iilustrateB the "germs 
(>f eonBiimptiDn killed bv \ia»" Tlie seven broken col- 
UDiDH of descriptive text bear the usual marks of "con- 
servatism" and "devotion to medini! science" that so en- 
dears these journals to progressive physicians. Let us 
quote a few extracts: 

"DRIVING DRUGS INTO THE LTJNGS TO KILL CONSUMPTION. 

"At St. Luke's Hospital the Treatment, Whicli 

Uses a Force Like the X-Ray, is Being Tested 
Before a Jury of Doctors. 

"The new century umy be ushered in with the positive 
»QDouucempnt that cousuniptioo is a curable disease, and 
to that declaration there may be added all the weight of 
reliability that comes from an endorsement by St. Luke's 
Hospital. 

"St. Luke's Hospital is probably one of the most con- 
servative institutions in the country. No startling inno- 
vations are introduced there, neither has the hospital 
ever obtained notoriety from the exploitation of new and 
strange 'cures.' 

"Any method of treatment that is tried at St. Luke's 
receives from thiit fact alone an endorsement that is 
priceless in scientific and medical circles. To say that at 
St. Luke's Hospital a cerlaiu treatment is used is to lift 
the matter out of the list of mere experiment." 

Exactly. But listen further to the journalist: 

"Nine physicians have been appointeil as a committee 
to watch and test the results of the experiment. The 
Board of Health of the city of New York occupies the 
position of referee in the matter, for to avoid the po8si- 
bUity of error all the microscopic e.Yaniinations that ore 
necessary are made in duplicate. 

"The method of treating consumption is new (!). 

It iHalso revolulionary in a Heuse, for it utilizes a hitherto 
iinsnspeeted force iu electricity and by means of it Hecures 
for a cnrative agent entrance to a cavity of the body here- 
tofore dosetl to medicaments. This is a new force of elec- 
tricity which to the physician will he as valuable as the 
X-ray was to the surneon." 
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A great many new (!) thinj^s liappen to electricity in the 
course of sensational journalism and quack advertising, 
but the odor of Peruvian balsam seems to have drifted 
liown the years and t<» exhale from this "discovery" in 
the editor's office that "a powerful germ-killing drug is 
placed upon the patieufs chest and by the power of elec- 
tricity in driven Ikroiigh llir nkiii, ficsh niid hone of the rkfsl 
irall« and so into the dini'tard structurr of Ihe lunt/s." Skip- 
ping now several columns of valuable journalism on the 
causes, ravages and generalities of consumption and 
keeping only in mind the engrossing extracts so far 
quoted, and the jury of nine physicians, we pass directly 
to the reporter's painstaking details of the treatment: 

"The method differs entirely from those which 

have preceded it. I'mfessor , in his investigations 

into tuberculosis, became familiar with f<»rraaldehyde 
gas, but unlike other investigators, he was not deterred 
from using it. Certain discoveries which had been made 
in the realm of electricity occurred to hira — he tried the 
experiment — the result was success and the meth- 
od of treating consumption by means of formaldehyde gas 
was established. His treatment will cure every case of 
('onsumption in the first stage, 75 per cent, in the second 
stage and 30 per cent, in the third, or so-called hopeless 
state. 

'"Up to that time (the time of this new discovery) elec- 
tricity had never been used to aid in the administration 
of drugs (!!!), bat experiments developed the fact that it 
could be so used. As a measure of precaution he used 
static or natural electricity rather than dynamic, be- 
cause of the danger (?) to the patient from the use of the 
latter current," 

I allow a moment for reflection on the above statements 
and proceed with comieused extracts fnun the balance of 
the report: 

"In applying the tri'atment the patient is stripped to 
the waist and after being plaeed on a i-oueh or operating 
table is carried near to the machine. Then a sponge tilled 
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with formaldehyde is attached to uue pole of the electric 
niflehiDe and placed on the snflerer's body. Id Bome cases 
another Npont^e 8tniilarl,v charged with the ga» iti held 
r'lose to the ijioutli i»f tlie patient and connected with the 
hattery, while in otiier cases the second sponge is placed 
iigainKt the patient's <-heKl. Then the electric machine 
in started and the static electricity Hows in a steady car- 
rent through tlH-K|)onge8 and into the body of the patient, 
carrying the formaldehyde with it and annihUating all 
gernis with which the gas comes in contact. The matter 
I'Xpectorated by the patient is examined just before the 
current is applied and the germs are foiiml by the thon- 
Kiind alive and moving. Immediately after the operation 
another examination t« made. I'mmlhi nil tfir f/rnns diV 
rorrri-d arc dt-ad." t'.V.) 



If space permitleil, it would be » hibor of love lo con- 
ditcl my readei's through tlie whole ii|i<>rl of this imr (?) 
melhoii of euiployiug static eleilriiiiy. There is much in 
Ihc i-e|Hiri that I must leave out, ini'lmlitig tln' touching 

pn-seiitationof the"nou-mercenary nattire"of and 

the appeals from the "scientists of .\iiierica," which alone 
have brought the treatment to this country." My reader* 
muy Wfimler jiI the spei-tacle of SI, Luke's and the jury 
of nine physiiijiiis, and ask how it cunie about. Many 
askcjl me tin- sauu- ipiestiou. I do not know. How sligbt 
a knowledge fif statii' electricity ia knowledge easily ob- 
tainable in New York) would have spared the instittjtiou 
its present position may be judge<l by all who have read 
the rudiments of the subject. The inevitabb- rtutcome of 
the test of att impossible "method" is state«I in the fol- 
lowing letter: 

SI. I.'<U<\ lloHiUlal, .\iii- V'jik. 

"Replying to your letter, I would say that '« 

method of treating tuberculosis by electricity was on trial 
in this Ii<»Hpital for three months, under the supervision of 
the Medical Board. Heveral months ago the Medical 
BoanI declared the results to be negative and asked pet- 
mission from the Executive Committee to cease their Id- 
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vpslipations and to have the apparatus removetl from the 
boinpital. This has Kinn' hpfii done. 

" — — , SuperiiitPDdpiit. 

"./k/f/ /, VJOO." 

A year previous to the writing! of the above letter 
the Clevelaud Jouruai of Medicine (June, 1S99), published 
the following item in its "nieilical news," referring to the 
name alleged metlioil: 

"One of the most disreputable and, unfortunately, one 
(if (he moRt KUccessful of trieks, was worked upon the 
Anieriean Medietil Assoeiation at its Columbus meeting. 
A <)uaek cousitmptioii eiire, — — — ^s. having been repeat- 
edly refused a hearing before thn meeting, managed to 
get itself placed in the newspapers in such a way that 
both the public and the profession have been misled into 
believing that it had a. hearing before the association. 
The mennness and sordidoess of those who w<iiild thus 
prey upon the poor victims of tuberculosis under false 
pretenses of seientifle recognition is beyond the power of 
ordinary words to convey." 

This curious episode in the career of a "conservative" 
Kew York hospital is said to be hHU »>f ijn'at finanrial 
benefit to the promoters of the "cure." 

When u wet cloth or sponge is placed upon the bare 
skin of a patient and a breeze or spray discharge applied, 
the conditions are exactly opposite to the indications. 
Try it yourself with any wet towel laid upon the chest. 
The water is a better conductor than tlie tissues behind 
it, and not only is (here no osmotic push of fluids from 
one jHile to another, but (he attraction is uiit of the pa- 
tient and not imninl. The taw is that opposite electrici- 
ties attract, and in the case of galvanic cataphoresis the 
two opposite poles of attraction are on the patient, and 
Iheeurrent between them must flow into the tissues. In 
the case of (he static current, however, we do not make 
contact with two poles, or if we do, tlien we either de- 
stroy the essential aeenumlation if the patit-nt is on the 
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platform, or we use the Lejden jar t-urrent, which re- 
senibles rhe faradit- anil, like it, bas no electrolytic or o8- 
UKitir action. On the rontrary, llie iosuluted patient in 
eharged witli the potential of but one pole, and when thia 
charge is attracted by an opposite electricity the "pull" 
of the attraction i» not inward to a second contact, for 
there is none, but is outward In thv ijvoiiniivd elevlrode that 
it! held at a distauce from the body. 

Moreover, the wetting uf the sicin makes the applica- 
tion of (he static breeze or spray a mere cool wind, with 
the leant therapeutic action that can be imparted to it. 
This in not the way to treat eunsaniption with this ef- 
ficient agent. The alleged inhalation of the yas is not 
"catujdinreHis," nor in the asNuniptir)n that any of it is 
"driven" into the lunps, and that it there "kill8 the 
germs," any better fonnderl than the statement that a 
rabbit's fiml will "biwdoo evil spirits." 

Owing to the widespread ciriulntion of the advertistN 
iiients of this so-called static cataphoresis, and the pub- 
licity given to the "method" (?| by the lay press, wliich 
Reeks only ueusatiou, it may be somi? years before we 
bear the last of it. I'bysieiatis constantly ask me for in- 
formation on the subject, and I, therefon-, have felt 
obliged to put the facts on record, so that studeuls who 
seek them may be informed. I do not see how such a 
method c<mld be honestly exploited by any oni' who un- 
derstood the tirst rudiments of electro- therapeutics, for it 
ia as transpun>nt an error as can be imagined, tio bark 
to your study of static sprays, anil test the inHueuee uf 
regwlated resiHlanees on their therai)eutic action, and you 
will neeil no further light on the "cataphoric" method. 

24.1. A few tests now with the so-called ma-ssaut: roHcr, 
wliieh is merely a modification of -frictions" when the 
current is einployeil in any other way than as a slow 
muscle-con tractor. With the plates in rapid action, test 
the application on yourself before attempting it on a 
patient, for a oovice may unwittingly make into tnrtttre 
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what ought to be entirely tolerable and beneficial. Test 
slow, medium and rapid rates of change, with the elec- 
trode up and down the spine, on the arm ami over the 
upi«?r surface of the thigli, all of which regions you can 
reacli without assistance by the use of the author's elec- 
trode handler. 

246. Connect first as fur positive frictions, and note 
that the effect is the same and the conditions of treat- 
ment are the same. You might as well use the ordinary 
electrode in the same manner. Note also that you can 
only "roll" the roller. You cannot rub and turn or glide 
it freely in any direction you wish, as you can the ball and 
blunt point electrodes. It is also heavier and is flat 
acnjss the area of contact, 8o that on certain portions of 
certain spines which are not flat, the electrode does not 
fit as well aw the ball. 

Note the difference between the negative and positive 
poles with this application, and note the various methods 
of controlling cnn-ent-Btrength. 

247. On the thick muscles of the thigh next test the 
true mamfUfie action set up by slow interruptions of the 
current by a spark-gap between the sliding poles. This 
calls for an i-ntirely dilTcrent method of connection. la 
the first instance, the poles were wide apart and the elec- 
trode was grounded. Now, put the sliding poles close 
together and ground only the opposite pole of the ma- 
chine. .Vttach the electrode to the active pole and sit 
the patient on the platform, without any connection as 
yet between him and the machine. Start the current 
into action and hold the electrode in the left hand, so that 
neither you nor tlie patient obtains the discharge. With 
the right hand, next draw the pole nearest you slightly 
away from the other, and gradually increase the gap till 
the spark stops. Hefore you begin to treat the patient al 
all, test the lengths of spark-gap you get with different 
ratefi of speed and note the thrill of the current along 
the handler. This gives you some idea of its intensity. 
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Now I'losp the poles ancJ put the electrode od the patient'i 
thigh. Start the purrent ioto actiou and slowly create a \ 
epark-gap jiisl Buflicient to let a trace of ciitTcnt action I 
Peach the liRsues, The spark-gap is a Hhutit currenl-cou- ] 
troller; in fact, a rheostat, and must be regulated on the I 
same principle. The shorter the gap the less resistance, 
hence more current crosses the gap than goes through 
the patient. As the air space is made longer, the resist- 
ance increases, and more current is shunted around to the I 
patient tlian is carried directly across the gap. Also 
note that slow interrnptious imitate a slowly interrupted 
current of another type, and set up slow contractions, . 
while rapid sparks simulate other rapidly interrupted 1 
currents, and set up a tetanus, or would do so ou a bare | 
surface. But you find even a small current quite "hot" 
if the electrode is held still, and infer that the term ! 
"roller" was given to the electrode because It must be i 
kept rapidly ri>Uitiff. Not so. Simply eliminate the re- , 
sistance under it, and you may holil it as still as a faradic i 
electnxle, and with the same tolerance. Therefore, 
stndy the influences of resistance and the regulation of J 
all degrees of dosage. 

Note, also, that in this method yon apply the electrode I 
to the patient without a startling spark, such as you give I 
the patient when he is directly connected with the plat- 
form and the electrode is grounded. By the massage J 
method, regulated by the spark-gap, the patient is not I 
connected with the platform at all until the electrode f 
connects him by its contact. This is a useful method, J 
ami tihould be studied till yoii are master of all its poai- j 
bilities. Counter-irritation is its chief value. 

24S. And here let me Hay that the close and painstak- 1 
ing study of the whole subjwt of cutaneous irritnuts and I 
ruunlrr-irrilalion will be of the greatest value to the owner I 
of a static machine. Study reflex actions. Study the I 
principles behind therapeutic recommeudationM of all ex- 
ternal remedies, and the application of the same prin-l 
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ciples to the uses of static electricity is in most cases only 
a question of skilled technique. Do not study to rcniem- 
ber treatnipnt of diseases by any system of routine ap- 
plications, but consider treatment from the standpoint 
of nclinns lo meet tmiiratifHts. 

In almost all cases a ^iven therapeutic action can be 
produced in more than one way. There is a choice. This 
is often to be made for other reasons than llie ffrniraJ 
aefioii. In different patients of different ages, sizes, sexes 
and conditions, and when different parts i»f the body are 
affected by the same disease, the same effect can often be 
more conveniently set up by one current, or one method, 
than by another. In electro-therapeutics it permits 
many refineiiients of quality in current action to be able 
to choose the manner of pniduciug your eflfect« from 
among several methods, instead of being limited to one. 
With static electricity, for instance, you can set up a 
counter-irritant action in haif a dozen ways, and vary the 
dosage from the slightest warmth to an intensity just 
short iif actual vesicati<»n, and do it more quickly and 
with more c<miplex and complete effects than by any drug 
irritant that can be named. Even the remarkable slow 
alterative irritant action of iodine applied for its most 
peculiar effects, can scarcely sliow any results that can- 
not be more efficiently procured with static electricity by 
the expert rm jtarts that can be reached with this cur- 
rent. In some other situations we still have the eflicient 
electrolytic actions of galvanic polarity to equal and sur- 
pass iodine and its congeners. 

249. In urging the physician to study the actions of 
static currents and the art of producing needed effects, 
we must dwell for a moment on the conditions which in- 
fluence efTects. 

Imagine a room ten feet square filled with air at the 
temperature of sixty degrees. What will be the effect 
upon the body of a person who enters it? Can you an- 
swer such a question without taking into account the re- 
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lated conditions? Ordinarily, the effect miglit b*" Qpga 
tive, but conceive lliat you step into the room from on* 
of the following previous states: 

1. From the exposure of a winter day, with the ther 
mometcr at zero. You would probably at once iwrspin 
and complain of warmth. 

2. From the hot room of a Turliinh bath, whore th0 
temperature had been 140, You would probably at ones 
feel chilled, and request coverinjts; or, 

3. Sit one hour in the room with thin garmenta on 
taking no exercise; or, 

4. With heavy clothing on talvc vigorous exercise ia 
the same room. 

Also iniajE;ine treating a half-frozen teamster to a disl^ 
of ice cream in December. In ■/iily, it would be one of th« 
most (frateful of remedies for the luat; but when the con- 
dition is "cold" the indications change. Follow this line 
of thought through the uses of other remedies than static 
electricity, and you will glean much light on the practical 
plainness of the imlicaliona for this agent. You rub 
mttir on a frost-bitten foot to irarm it, but a "cold bath" 
for the typhoid iMitient is 05 degrees. A mol bath m 85% 
but imagine putting a frozen extremity into water of thltt 
heal. Take the mauipulations of the nittHnnir around aa 
inlluuied Joint; what woubi be the effect of the same 
massage on normal muscles or a normal joint? Nega-* 
tive. 

You cannot abate a fever with aconite if there Is do 
fever in the patient. You cannot abort n malarial chill 
with ijuinine if the piiiieiil has typhoid niHlead of mm 
laria, and you would not expect imiiiobilization tc 
Hirenglben and repair a normal joint. 

Thene things are so obvious and so elementary in tnecU 
tine that were it not for my experience in teaching phy 
sicians that the same principles direct the prescripUoil 
of static eleelricity I should ileem it superfluous to mco* 
lion ihein. Itut It is with (he greatest difficulty th%t 
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these rational rmliments of prescribing tlie static current 
percolate thnmgh the general profession. Students ask 
what application is "seUative," or what npplivatiuu is 
"tonic," ur "stimulating," without any recognition of the 
fact that all therapeutic effects rest on the deviation from 
normal presented by the tissues. 

250. A few years' experience will teach the operator 
much more on this point than he can grasp from reading 
liny verbid statements about it. The following case af- 
fords an extreme illustration of the idea: 

L , age 65, right hemiplegia four years ago. gan- 
grene of right foot a year later, with amputation of 
big toe; right-sided sensory paralysis; six months ago 
cataract operation, which failed to restore sight. Op- 
thalmoKcope suggested and urinary examination showed 
advanced Brighfa disease. Left side is becoming an- 
(psthetic, Poor sleep for two years ; for past eight months 
has had to get up from six to ten times every night, walk 
up and rlowB, and rub leg muscles, to relieve '"fidgets.'' 
Tongue heavily coated, face puffy and saffron. Cannot 
balance without cane, or walk without aid. Two mem- 
bers of family accompany him for safety. Very 
''nervous.'* 

"Sedation" was deemed indicated by several physicians 
present, and the applicatiim was so sfdulin' that he broke 
into a smile as he declare<l that it "felt good." At next 
visit rejiorled that he had sleitt all night without rising 
once, for the tii-st time in two years. That he felt re- 
freshed, and could walk better. On third visit reports: 
"I am not the same man at all. Klept from 9 o'clock 
P. M. till morning without waking; have scarcely any 
nervous state left; I now keep warm; previously my legs 
were always cold; I feel natural, more vigor, good appe- 
tite; would like to come alone; can walk with mnch more 
confidence, ami do a short distance without a cane." 

At the next visit he reported that lie had no more mus- 
cular twitchings, and that sensation had reurned to 
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nearly nuruial. lie bad no drug remedies from me for 
the reason that he was Bent as a ho[ieles8 rase to seo if 
static electricity would do him any good after drugs bad 
given nf};ative results. 

In citing the ease so far the point 1 wish to make is I be 
apparent contradirlion between the term "sedation" and 
the nietliod I eniploye<l. Stating in advance to the elass 
present f bat I would produce a sedative effect, they wert* 
Bur]>ri8ed by the liijorone assault immediately made on the 
tissues, and they expected to see the man wince; but he 
only smiled and said: "'It feeii* good." 

Th(H>retically, the positive spray would be "sedative," 
and would be the inevitable choice of the beginner, but 
when we take into a<-count the nature of the pathology, 
we see thai the true iudicutiims call for something very 
different from any spray, and he ffnt irhnt hr nn-fled, as the 
results proved. 

It is probable that a larger percentage of static appll- 
chHouk are not so effective nn they should be for the rea- 
son thai operators omit to follow closely the usual ]>rin- 
ciph-s of all rational medical prescribing and fail to take 
advnntaye of the great flexibility of this remedial agent. 
l»o not forget Ihat the secondary action of an intense ir- 
ritant may be sedative, tonic, alterative, stimulating, nu- 
tritional, and much more, — according to the slate of the 
tissues to which it is applied. I>o not forget that static 
electricity is a means of producing all grades and doses 
of irritation and counter-irritation. In this respect, it 
is without an equal in iherapeutics. 

2Ti\. I Ht«suitie that the reader will tiud sunicieul ma- 
terial in the chapters on faradic and sinusoi<lal cni-rt>nta 
to enable him to test (he h-ydtn far intikuflu, which are 
very similar. There are certain features of technique 
that must be observed with Leyden jar currents, but the 
physician will find them out as he makes the tesis. Hav- 
ing done a large amount of experimental anil clinical 
work with this current, my uses of it have settled down 
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tu a fvir apptkatioii-i of a npccial vharacter. I, therefore, 
pass to the i-onsiiii-ration of the direct iuterrupteU static 
t-urrent originated by me some years ago. 

252. In this system of employing static electricity, the 
patient is connected directly to owr ckcirwle allarhid to one 
primf condiiflor, the opiJOsite pole is grounded as usual, 
and the insulating platform acts as the condenser. The 
rate of inUrruptioH is regulated by a spark-gap in the ex- 
ternal circuit, and other elements of dosage are managed 
by this shunt rheostat, as usual. It is a flexible and valu- 
able system, capable of both ffcncral and hmil adminis- 
tration, and of late has been strongly advocated by other 
writers than its originator. To become familiar with its 
uses make the following series of tests: 

Place the sliding poles in contact to start the current 
at aero. Ground tho positive pole. Connect one end of 
the author's "sparker" to the negative poie. grasp it with 
the right hand in the most convenient part of the insulat- 
ing handle, and apply the large ball to the side of the 
neck, which is a suitable area for tests. Before handing 
this electrode to a patient, always warm the ball that is 
to be applied to the tissues. 

253. With a griulually increasing dosage test the 
same differences of pnnHiirr that were so iniportaut in our 
chapter on faradic <-urrent8. Note that you have a far 
more flexible conti-ol of the rritr of iiilvrriiplioii than any 
faradic vibratctr rau provide. Test the effect of each 
minute lengthening of the spark-gap. IJepeat the test 
at all rates of speed of tlie plates, and note bow v(dtage 
ami volume rise and fall in projHtrtion as s[>eed pro- 
duces current and your "slmul rheostat" spark-gap lets 
the current divert in part to the tissues. To demonstrate 
the exquisite lineuesM of skilled dose regulation apply 
the smallest size olive electrode, connected in the same 
way to the eyelid over the external rectus muscle. With 
a proper control of the shunt the action upon the lid is as 
smooth and delicate as a fine coil current. But this will 
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not be so if the operator neglects the first principle of 
smootli current aetion — ti> Mit, a perfectly polished 8ur- 
faee (lu the Mhunt balls. 

254. Before j;oiny farther with treatment tests, let as 
devote a niunieut to appreciating the importance of 
"polish" in relation to static electricity. Kun a series of 
heavy sparks between the (mles long enough to oxidise 
the surface. Let them tarnish over night. Then test 
the current with the Kparker on any uncovered part of ■ 
the tissues. Xnte that the smallest stream of sparks 
breaks rough and ragged through the resisting filui of 
tarnish. Look at the stream and lixtcii to it. Sole its 
color, character and sound. As you draw the poles apart 
watch the obstructing action of flie film. See how it; 
makes the discharge sputter to tirt-ak through it, and 
splits the spark into ragged and secondary discharges. 
Note lliat the current fii-ln just as it sountin, and illustrates 
again the guidauce of the trained ear to the quality of 
the dose. 

Now take your |K>lishing chamois, thai is as essential 
a part of your equipment as the spark electrode, and 
brighten the ball surfaces till they shine like mirrors. 
Repeat the teats of niniiit qunlitjf, and note the even and 
free stream that now pours readily from jiole to pole. It 
sounds as smooth as it looks, and feels as regular and 
even as it sounds. All jerkiness is removed from the 
dosage, and the tissues accept the currcnr now with a 
very different satisfaction. Never forget that all sur- 
faces from which discharges should glide smoothly must 
be '"lubricated." The way to lubricate a static electrode 
is to polish it. 

Not long ago. one of my students wished lo alter one 
of bis brass [Hdni electrodes so as to make it give a special 
spray such as I demonstrated. Static electnides do not 
all couu- from the workman's hands iu proper shape to 
use, and all of my apparatus bears more or less evidence 
of my personal attentions. After following my inslruc- 
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tions about altering the point, he reported that it would 
Dot give a spray at all, and all be oould get from it was 
sparks. I asked him to bring the electrode to the next 
clinic, and he did so. In his presence I completed his 
imperfect polish of the point, handed it to him for test, 
and to his surprise it now gave as superb a spray as could 
be desired. He remarked that, "unless witnessed, uo one 
could believe so great a difference in a static spray de- 
pended on the condition of the point." lie thought he 
had it beautifully polished, but it lacked the essential 
"lubrication" of the jeweler's rouge. 

255. Now take up the tests we began a moment ago. 

Place a small square table on the platform iu front of 
you and roll up the sleeves to the shouliler. Witli the 
current at zero, grasp the large ball of the sparker elec- 
trode between the tips of three fingers and thumb. As 
the curivnt is slowly advanced to a medium dosage, lift 
first one tip and then another, and test the relation of arai 
of cottlarl fo current dnixUy. lleverse the test and note 
that a current of full tolerance with the electrode held 
with oHf finger is not felt at all when tkm- fingers in- 
crease the contact and divide the amount each one re- 
ceives. 

Now slowly roll the ball of the electrode down the 
fingers to the palm, and vary the dosage so as to test all 
the degrees of action on <lifrerenl miis<-le«. Around the 
wrist thei-e is much r(«)m for tests of tolerance and action. 
Practice on iMith the extensor and fiexor surfaces of the 
forearms a iiifm ruUing of the electrode, a ulahilr action 
on different parts, a »hw and rupiil labile action, with 
short and Imit/ sweeps, with li'jhl and with drfp firtmun:, 
and with all nUin of fkantjr in the hilerrvplioit. You will 
find that my system of thus using the static current is ex- 
ceedingly fiexible, and parallels the actions of Leyden 
jar currents with the following advantages when these 
are desired by the physician: 

a. But one electrode contact is required. 
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h. The imtient is benefitted by a i/nieral static rharge 
at the same tinie he is receiving bis Iwal Ircatmeiil, while 
Leydeu jar eurrent action is local only. 

r. Some applications can be made with this method 
that cannot he easily accomplished by a technique, which 
requires two elcctroJes. 

(I. Certain applications iire possible without exposure. 

256. Next, with ihe electrode on the arm, practice the 
"swelling;" action, that can beset up by drawing the poles 
just beyond full dosage aud quickly returning them to 
gentle action. Some experience is required to employ 
the useful swelling method on patients, aud this can only 
be obtained by practice on yourself. 

With the current at a medium dosage for miisruliir con- 
tratiioiis, next place the ball of the sparker in turn on 
each motor point of the arm and neck. No other form of 
application can so beautifully bring out the local actions 
of each muscle, for there is no second electrode to influ- 
ence the results. 

257. ]f you have noted sensations as you have made 
these tests, you have observed the important bearing of 
resistance in this, as in all other uses of electric currents. 
If you know how to control resistance there is very little 
thai yon cannot do with respect to dose regulation. Sup- 
(Mjse that on ilie back of your arm there is considerable 
growth of coarse hair. This condition would not exist in 
the case <(f a hoy or a female patient, and as the condi- 
tions differ, the dosage differs until you iiiahr flir vimditioiiH 
rqtmh A volume and voltage with Ihe sparker that 
would comforlably contract the muscles of a woman's 
arm without irritation would bite so intensely on yonr 
hairy arm that you would at first think the current wag 
to blame. Not at all. Kimply cut nut the superficial re- 
iiistnnce of non-condncttng hairs, and the dosage can be 
comfortably devebiped on yourself. 

How can you du this? In several ways, all on the same 
principle, which should be already familiar to ereiy 
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Btudeut of ray writings. For instance, soap and water 
make good conductors, I also often lubricate the hairs 
with a little liquid alboline, which enables the electrode 
to glide over them without friction. All the refineraeiits 
of technique that pertain to Ihe uses of galvauic and 
faradic currents come into play in the local applications 
of my interrupted static current. 

258. Now take a set of sponge-covered pad electrodes 
of different sizes ami test the actions with small and 
large, Voa soon arrive at the conclusion that too large 
an area of contact destroys the efficiency of current 
density and requires so long a spark-gap that vapidity and 
smootlmesn are sacrificed. Therefore, most of the work of 
this current follows the faradic rule of small electrodes. 
Cover a larger area of affected tissues by labile tecktiiijur 
with the electrode, rather than by selecting a larger elec- 
trode and a stabile application. 

259. Xext, wind a fine chain around one finger and 
test the exquisite high-tension tetanus that is set up ami 
controlled in dosage as precisely as the finest sinusoidal 
current. Wind the chain several times around the wrist, 
the middle of the forearm and the biceps region of the 
arm, each in turn, and make the same tests of current 
action with various rates of change and all degrees of 
dosage. Also, test the effect of i)laciug the muscle 
masses in altered relations with each other. Flexion, ex- 
tension and rotation all modify the direct localization of 
action under the chain contact. Study these modifica- 
tions. 

260. Contact ui>on or around joints or irregular parts 
may also be made with tin-foil, which is easily presseii 
to the shape of any surface. Fnim the foil a chain or 
conducting wire is carried to the pole of the machine in 
the usual manner. In looking over some old papers re- 
cently, I found a written memorandum of my using tin- 
foil for this puriMwe in .June, 1S93. 

261. Kow, again wind the chain around the upper arm 



aud vary the test from rapid to hIow interruptions. Pull | 
tlip [Mjles wide apart, and with the grounded ball elec- 
trmle make mIow single HparkK nn the head of-the plat- 
form rod, or on any convenienl part of the prime con- 
diU'lor. Test one spark ptu* second, and up to five pcT 
second. With the eonlaet acting on the insertion of the 
deltoid, note that the arm is almost automatically main- . 
laiued above tlie bead without effort of the patient if the 
spark rate is fast enough to hold up the muscles. 

To uuidify the current-strength I not only regulate the 
speed of the plates, but vary the size of the interrupting 
spark. Use the ]>oints as well as the ball for thia purpos*- 
and note the great flexibility of this part of your dose 
regtiliition. The size (»f the connecting wire or chain also 
affects Ihe dosage. 

2(12. Now test the water-bath eontact described in my 
"Manual of Static Electricity in X-ltay and Therapeutic 
I'ses." Test it with bolli slow ami rapid rate.s of inter- 
ruption, and with all positions of the tissues. This tecli- 
niijue of localizing the direct static interrupteil current 
came into prominence in 1894 in connection with my 
treatment of writers' cramp and telegraphers' paralysiK. 
I may here say for the benefit of physicians who ask if 
there is another form than mine of «/«fi> iHterrnplvit eur- 
rent, that it is only possible to condense tJiis type of elec- 
tricity for medical use in Itm ways. One is by the con- 
densation of I^yden jars and the other is by the insalating 
platform. Then* in no other way of aiTiiiniilalint/ eaoagh 
volume of cnrn'ut to have therapeutic action. The l^y- 
den jar output is interrupted by the spark-gap. while a i 
circuit is maile through the patient by Itni rlirlnuliit. The I 
ititittrm of iutemipling (he current ilinrt from the ;wie to tie J 
phlfurm, origlnatiHl and developed by me, m the nnljfoUtirl 
fnum'Mr fttrm of a ulalir iHtrrruptfd rnrrfnt. All Iwts 
her>>in suggetttetl, aud many others, are but loralised i^ 
jdlcntions of the grnrmi syittem of "|K>tenIial Hlterustioa,** 
long kleolitied Trilh my name. 
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Any static application which placee the patient on the 
insulating platform, and connectB him bj an; kind of 
single electrodp or conductor to one pole while the other 
is grounded, and the current ia interrupted, either by a 
spark-gap between the sliding poles, or between a 
grounded electrode and any part of Ihe patient's connec- 
tion with the machine so as to discharge and recharge 
Iiim in a series of makcK and brftikf at any rate, and 
whether general or local in its action, is the system orig- 
nated by me, and the only other interrupted static ap- 
plication that is possible employs the Leyden jars. 

263. Now test the current on the male perineum, both 
by rapid and by slow interruptions. The location of the 
ball of tlie electrode can be shifted during tests from 
the anal orifice to the erector muscles of the penis, and a 
variety of useful actions demonstrated. Secretion, circu- 
lation, nutrition, muscle tonicity, nerve energy, can all 
be powerfully influenced by the use of this technique 
after you learn how to manage it. 

Htudy, also, its limitations so that you will not ittteiupt 
to make it a "cure-all" without reason, 

2W. In using my sparker electrode test the uses of 
the small end also, and note how remarkably it will en- 
able yon to reach de<'p tissues and relieve pain between 
small joints, I, last spring, had a case of pain in the 
elbow, deep in the gntove of the olecranon. Fifteen 
years ago the patient fell in mountain-climbing, and 
struck on his "crazy bone," fracturing the tip. Since that 
time he had been tniubled with daily pains, worse on the 
approach of the storms, and causing him a great deal of 
annoyance. He stated that he had several times had it 
treated with electricity, but always with a "sponge-elec- 
trode contact," which never seemed to reach Ihe seat of 
pain. The small ball of my sparker reached it with com- 
plete relief in one seance. He has had no return of the 
nenralgia since. In cases of sprain of wrist or finger 
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joints, the deep contact I can thus make has often serro 
me well. 

Tlicre are Hume shadingH of ray technique and some ile 
lails of current control that can hardly be put into won 
but must be personally ilpmonstrated to be UQderstnot). 
There are also times when the bejjiniier would fail from 
timidity and the complaint of the patient, from causes 
that skill would eliminate. I know no otiier way 
do here than to leave the working out of your own skill t 
time aud careful study. 

205. One of the phenomenal actions of this currenfl 
witli my sparker is its quick sedation in cawa of certai 
local traumatisms, sprains, congestions and neuritis. Bo; 
in these eases you will note that the intense "pain" (1^ 
of the nnmt at even a mild dosage is not the pain (»f tb 
riirrnit, but is the lalaif pu'in tii Ihf Himuf'i, which the ciiJ 
rent develops as it searches out the exact seat of tU 
trouble. The search for these "sore spots" is, therefon 
ray first concern in such a case, and when I demonstratt 
to the patient by placing the electrode on a normal sp- 
that he does not feel the current at all, he is often sui 
prised but always receptive of the proof that it is hU 
Ifsioti that hurts and not the current. In a moment be t 
also gratified to observe that the pain has disappeared." 
In many cases of these little local states, especially af- 
fecting the small joints, and tissues of Home part of the 
arm, 1 have tried the period required for complete relief 
and have found it to vary from a few seconds to three 
minntcK, the latter period being a rare necessity. 

I now ask you to test both on yourself and on a few 
selected patients one of the most important of the local 
applications of the author's interrupted static current. . 

260. (.'lose the Blldiiig poles to start the current l 
Bpro. (inmnd Ihe negative [Mjle, To its Imrd rubber 1; 
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form chair and placf the electrode in the center with the 
bulb iiprifiht. Always warm and lubricate the bulb be- 
fore making the connections. 

A male patient now drops his trousers, or a female 
simply diverts her Hkirt», and, supporting the 
body with the left hand on the edge of the 
chair and asBisfing Ih** electi-ode with the right, 
sits upon the bulb and passes it within the 
sphincter. No exposure whatever need be made, and no 
handling of the parts is required of the physician. Now 
draw the poles apart till the current is first felt by the 
patient. This will not occur with a short spark-gap, as 
(/w lohmnce of thv rivlnl tintmx lit propir rlrcfric vurmils 
ix griafn- than ntuj (■sternal tininrlrn tif the hodtf. The rectum 
should be empty, as a matter of course. 

Test the action of all degrees of dosage from the first 
sensation to a firm contracting grasp on the muscle tibres. 
Your «Am«/ rhitistat spark-gap will require the rcsialauce 
of four, six, or even eight inches of air to force snftieient 
current for the latter effects around the circuit to the 
tissues, and not only will tolerance be perfect with this 
dosage but pain will be rclUi-ed if it exists, and tnuUr- 
DISS and soreness irilt lie retiinred. Test rapid and slow rates 
of change, the "swelling" method, and the usual vari- 
ations. An important point to observe is the effective 
tonic tjeneral treatment that accompanies this loval po- 
tential alternation. Note the long oscillations of the pa- 
tient's hair and the evidences of general as well as local 
action. In my first report of this method in 1S93 I called 
attention to the oscillations of the hair as a means of 
recognizing the quality and extent of the actions set up 
in the tissues, and they still guide me to an exact under- 
standing of the dose and its correct regulation. 

2(i7. Now I'hange the bulb for one size larger and re- 
peat the principle tests. Ho the same with every size of 
the entire set and then consi<ler ilieir therapeutic utility. 
Note that they r«w(/*iHc the action of mechanical dilators 
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with the actions of electric ciirreuts. If yim will read thi 
chapter on the phjsiolo^cal afti<tn» of the faradii 
rent in my book on "The Treatment of Diseases by 
trical Currents" you will learu the valuable relation 
high-potential, high frequency current actions to niun; 
states of the rectal tisHues, itlthou;;h the rwnmon farad: 
battery ha« n<» uses in this tield. The ]>liilosophy of mi 
chanical dilatation 18 familiar to you. Hur^ical inHtri 
ment houBee uiaklnt; rectal dilators assert the follow 
claims: "They are indiK;)en8able to jtatients with any 
form of chronic or rectal disease, and for treatment after 
operations. Their use relaxes the sphincter, stimulates 
the sympathetic nervous system, equalizes the circula-. 
tiou and in this way cures piles, constipation, fissure, et 
and relieves almost all forms of chronic disease. 

Itut the effects of mere iHlatation are very inferior to thi 
comhiuid lu-tUins of thetwo remedie8,')f which the greatest 
is electricity when it is skillfully used. The extent 
which rectal practitioners eould supplement their other 
measures by the above method would surprise the ma- 
jority of them as mueh as an ether operation would sur- 
prise Hippocrates if he witnessed a clinic of to-day 
another section I have referreil to the gralifjinn resuli 
and did space permit could cite many instances from mi 
experience. 

ronlrast, however, the demonstrations I have made ti 
students (and can repeat as certainly as a eautery 
sear) with unenlightenefi and random r)pinions on the 
ject. I have before me now a published paper read to 
clinical society in Novemlwr, 1S91I. The author "waa fi 
a number of years professor of rectal diseases io 

Medical College, and enjoyed a lar;;e practice 

this department of sur}iery. fie is the uulhnr of a vi 
[Htpular text-b(H>k on rectal diseases, several edilioasl 

\n\i been exhausted. Dr. is now occupying a c! 

in — Medical fichmd." 

ThiH published hiofcraphy voncheti for the standing 
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Dr. , but let us see how his oirn wonh vouch for his 

knowledge of facts. He sajs : 

"I would not be disposed to use electricity in the rec- 
tum because of the great senitiveness of this part." (!) 

It is stated that probably nine-tenths of the cases com- 
ing to the physician with pain in the rectum the pain can 
be traced to one of three causes: An iuHained pile, an 
ulcer, or a blind internal fistula. Itectal neuralgia is con- 
sidered rare, but cases occur. In all these deviations 
from normal and in other functional distrcBses in the rec- 
tum that are hard to characterize in terms of diagnosiH, 
the electrical sedation, alteration, stimulation, or other 
therapeutic actions which the expert cuniiaands, will be 
found wonderfully paUlaiUv when radical surgery is 
needed and ciirafirr in the majority of other cases. In the 
absence of pus which must first be evacuated there is 
scarcely a rectal pain that some skilled application or 
some electric current is not competent to relieve, even 
;the pain of cancer. A ccmple of years ago the late Dr. 
Skene, one of the foremost of American gyneologists, sent 
me a young woman suffering with an obstinate pain in 
the lower spine. Her history of medical and surgical treat- 
ment for nine preceding years was one of the most re 
markable I ever met, not h()wever all relating to the 
spinal pain. A cnunter-irntaut static application on the 
lower spine gave her complete relief for twelve hours 
after each treatment and this was "the fir.st relief she had 
been able to obtain." It is one of the rules in static ther- 
apetiticK that when a j)roiH'r treatment gives prompt re- 
lief and raises hope of cure, yet does not advance beyond 
primary palliaticm, that there is an active exciting canse 
of the pain which is not reached by the current and which 
rauBt be attacked by some other means. 1, therefore, re- 
ported my opinion to Dr. Skene and the patient was 
placed in his private hospital an'l auti'sthi'tized. High up 
the rectum, nearly as far as an examination could reach, 
waa an inflamed patch of membrane which accounted for 
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the pain. Tliat an external static Bpraj could bave giTeni 
her the degree of relief she had reported wa» astoDisbiDg 
iu view of the situation of the rausatire leHion. Such a 
case would not be "cured" by the rectal method I am 
here presenting, but by it we caii toue up relaxed fibresj 
of blood vessels, muscles and nerves, combat veuous sta-] 
sis, allay irritation, improve local nutrition, restore poirerj 
to an ini|>aired sphincter, relieve anal itching, heal : 
fissure or any lesion that is the product of morbid nutri-i 
tiou and that can be reached by the electrode (or direct! 
action by (he current, and if any of these comlitions are I 
attended by pain or tenderness the pain and sorenessi 
will be abolished. Much of the same work can be donfti 
by other methods, but by none uther does a single eIec-1 
trode sufHce, and none other so completely humors the I 
average patient's dread of rectal exposure. 

268. In nil the foregoing tests of (ucal'ized potential al-j 
ternalion you may compare the actions of both poles^fl 
testing lirst the negative and m-xt the positive. Yon wiUl 
find that the liigher voltage of the positive pole affordsB 
a given dosage of current -strength with less sparlc-gapl 
than the lower E. M. F. of the negative pole. There is al 
sharper bite to it also on tissues that are abraded or cov-^ 
ered with an adventitious resistance in any degree. The 
regnlaliou of dose and resistance controls this and the 
therapeutic actions of both poles are what you make them 
by your technique. There is no contrast of polar action, 
RR in the case of galvanic electrolysis, 

t)ne iH)int to mention is that the capacity of the con 
iluctor iM-tween the electrode and the machine gOTi 
tlie volume of current to quite an extent and this a 
an additional means of adjusting rurnnlitrmifth. Tfa^ 
variety of electmdes you can emjtloj' with this intei 
rnpted I'lirrent is scarcely limited by anything bnt yoi 
own conventeuce and the necessities of good contad 
This Rufllciently directs the study of local applicatiomc 
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my Bvstem of using the insulating platform as a "con- 
denser" instead of the Leyden jars. 

269. We will now take up the gateral ionic tnrtkod, 
which I christpned "potential alternation" in 1893 for 
want of a better name. It does, in faet, alternate the 
potential or electrical charge of the patient between zero 
and the highest rurrent, but the scientitic accuracy of the 
name has never made it convenient and satisfactory. 

There are many ways of administering P. A. wrong, 
and but one way of doing it right. To appreciate this and 
to develop skill in the proper method, make the follow- 
ing aeries of tests: 

(ironnd one pole of the machine,, pnt the prime con- 
ductors in short-circuit, sit on the platform with the con- 
necting rod in your hands (both hands) and let it rest on 
llie untjrounded pole, while an aK^istant gradually in- 
creases the spark-gap from zero up to tolerance. Re- 
verse the polarity and repeat the same. Compare the 
efficiency of one jiole with the other and remember the 
apparent "current -strength" of this method. 

Xow let the rod rest on the wooden surface of the plat- 
form and make one test of the feeble current that reaches 
the patient when so poor a contact is made. 

Next place the vm] on the platrnrm an<l connect it with 
the chain from the brass tray that I am in the habit of 
using, firimnd the opposite pnU- and draw the poles wide 
apart. Stand the grounded ball electrode on the stand- 
ard, t^o that it is near the small ball at the top of the plat- 
form rod and see (hat both balls are brightly polished. 
Xow remove your shoes and start the plates into rapid 
action as you step to the platform and sit down in the 
usual manner for treatment. Take with you my insulat- 
ing hook and with your feet both flat on the tray draw the 
head of the rod away from the electrode ball till you 
reach the ma.\imum spark-gap. Xote that the current in 
no way disturbs the feet. Try different lengths of spark 
and then test the reverse iwlarity. Xote how the enr- 
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rent-strfngth compareB with the interruptionB between 
the slii]iii}{ poles, and how the iKisitive and negative ener- 
gies i-oiupare with each other. By this time you have 
learned wbj I always use the positive pole for the con- 
neotiou with the patient. 

Now put ou your shoes and regulate a long spark-gap 
before stepping to the platform. Sit on the side of the 
chair, grasp the seat with the hands and lift both feet 
at onee and swing round tii position and drop feet to the 
tray. What hap()ens must be felt to be appreciated. Ku 
object-lesson is more benefit lo I he prcctitioner. It 
tenches that you must eliminate all rtxiKtance to protert 
your patient's feet or you must intulah- them by an excess 
of resistance so that the cnrreut cannot drive through it 
in the form of intolerable sparks. This insulation 1 secure 
with non-coiidncting paper. How much paper is re- 
quired? Tiiat depends on the potential of your current, 
and is aMcertaiued by test. 

Take some large trade journal that will leave a niarjpn 
all round the feet and lay one copy on the tray. Begin 
the current at 7,ero and note how long a spark-gap it will 
protect you from. Then lay a second copy on top of the 
first, and add copies till the strongest current you can 
produce will make but a gentle thrill in the soles of the 
feet. Then you have enoujrh. Lift one foot during a test 
of the maximum current and learn again how it doubles 
the density to divide the area of contact. 

270. The next thing to learn is how to develop efflcient 
tlierajieutic dosage, for thus far you have been teslinf; 
merely the rudiments of the method. 

When the spark disc-harges the entire current from 
the patient and the positive pole of the machine the pa- 
tient is recharged in the brief interval before the passage 
of the next spark. To increase the energy of this ncharge 
which ct.iislitules the essential [Mirtion of the treatment 
1 exert II jMiwerfiil "pull" uiH)n the ini/oinij funrnt. To 
eomprehem) the logic of this stand in front of n stout man 
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and push as bard as jou cau with une haod upon his 
fhest. Now have some one behind the man take hold 
of your other hand and pull du you as hard as be can. 
By the reinforcement of his "pull" your "push" is about 
doubled in E. M. F. The same rule applies to electricity. 
Swing out over your head the rod of the head-breeze 
electrode, which is one of the indispeusable necessities 
of every static machine regardless of who made it. With 
my insulating hand you can reach up and shift it to all 
distances from your head and note the effects of all 
ranges. Note also that electricity will follow the path 
of least resistance, and if the attraction is stronger be- 
tween your head and the current than it is between the 
spar Ic -electrode and the curi"ent the spark will stop and a 
simple electrification with head breeze will result. Learn 
from experience the distance you should adjust between 
the head and the grounded attracting electrode, and note 
that this is not a routine, but is varied by conditions just 
an all other factors of dose regulation vary. 

271. Now let us study the exact regulation of the 
dose, for on this the therapeutic effects depend. A dozen 
men may treat patients in what they suppose is the same 
method and not one of them may know lie is losing 20, 40, 
or 60 p*>r cent, of the therapeutic action through faulty 
dose regulation. My method lias a utaiiiiarii'itid duMt when 
employed for tonic efTects and will fail in great part if 
not correctly regulated. I'hysicians coming to me for 
instruction have often claimed to have been using P. A. 
from study of my earlier book and on demonstrating the 
proper dosage Ut them Ihey have been suprised that so 
great a difference could exist in so simple a teclinitjue. 

With all connections properly laade for treatment, be- 
gin with a spark-gap of a half-inch. Here we have a 
beautiful ineaus of testing the once agitated question of 
high frequency rates of interrujilinn and you will note 
that a rapid speed of the plales breaks the continuity of 
current action so fre(|uently Ihat but little action reaches 
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the patient. Lengthen the Kjiark to an incli. With a slow 
Hpeed of intemiption you are now more conscious «f somt* 
action taking place, hut with a high frequency spark .von 
feel very little. 

In the same way develop all tbe contrasts of uetioD 
with all lengths of spark anil ail Speeds until the maxi- 
mum of rxffiiUtrity is reai-hed. When the discharge begins 
to break unevenly push baek the electrode to the furiner 
limit. In making these lests you have noted which spark- 
length and which rate of interruption appeared to make 
the grealest inipreSHiou upon the system. At all times 
thereafter it is al ouce easy to adjust the same dose for 
use upon a patient. 

272. Many have asked me \ty letter what length of 
s])ark they should employ. H will differ with the rnnrut- 
effictiin-if of the luachiue, and in any one machine will 
varv' according to the conditions which control all phasen 
of static electricity. Have in mind the effect you waul 
lo pnjduce and then adjust the curn-nt so as to produce it. 
That is my rule iu all electro-therapeutics. I can ilemon- 
strate with potential alternation effects which are of the 
pro|M'r kin<l and only lack rtiualili/ nf E. M. F. with spark- 
gaps from four to ten inches in length. I have often 
measured a ten-inch spark from the grounded electrtMle 
to the platform rod for the benefit of sluilcuts, although 
my H/(nj-eouservalive b<Hik on static electricity, writtt'n 
in February, lfi97, n-fers to little more than half thin 
length. 

Rut it is not alone the length of sparks which adjusts 
the liose. The discharge from the electrode must be 
thick, regular anil of the correct frequency. The mund 
is again the note of i/nu lit if, and the frrtfumnj is manifest 
to the eye as well as to the ear. The loose hairs of the 
pjitieuf are your guide as you stand at the rlu-o8tat tn 
start the treatment, but you cannot see your own hair 
and will substitute a few strands of string. Tie together 
at one em) six strands two feet long of white cotton cord. 
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sui-b Hs is used to biud tampuux. Hold them by tbe knot 
a foot above the kuee which is farthest from the machine 
and let the free ends fall as they will. Start the current 
into action and when tbe strands ntand out at tangents 
with evident strain and tension as if repelled by a high 
E. M. F. the firxt half of the dosage is correct. When the 
rate of interruption is such as to produce vigorous, even, 
coarse oscillationB of the strands the cffectirr therapeutic 
action will be set up and the patient will derive the de- 
sired benefit from the dosape. 

A slow, jerky rate will tend to annoy a nervous person 
and too fast a frequency will not /thimt sufficient current 
to the patient to establish the necessary action. The one 
drawback to the method is the noise of the spark, but 
only a bystander observes this. 

273. For the most part the sedative-tonic and refresh- 
infi action of this technique lulls into rest the whole sys- 
tem of the patient so that the sense of lapse of time is 
dulled and the effect of a long nap results. No notice is 
taken of the sound by the patient's ear when Ihe spark 
maintains its proper rhj/thni, but rather it is an aid to the 
sedation of all the senses that is so markedly the action 
of this method. Not only have insomnia cases slept better 
after it, but over and over again patients have fallen 
asleep in the platfonii chair amid Ihe bombardment of 
Ihe longest spark. I have seen a young woman fall sound 
asleep within two minutes after beginning treatment the 
first time she liad ever Heeu a static machine, and sleep 
profoundly till awakened at the close of the seance. She 
was ime of the typical "nervous" women who are s(» often 
told by strangely misinform eil physicians that they are 
"too nervous already," and electricity will "do them more 
harm than good." 

All such cases become my most gratified patients and 
learn to wonder at Ihe curiously mistaken advice first 
given them. I do not doubt that my method is often em- 
ploj-ed without a skilled adjustment of the dose, but even 
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mt, it vill Ao an ham in asj ■ wr o oa srvten whiefa w aim- 
pi;- "ocrroiui.' To bf> <-ootra-iB<Ii«-ated tbe patipot mast 
f*niw-nt th^ uper-jfic rr^iHliTiuB* whirh pronoance agalnxt 
Uif mf (haaii-al intfrra\ti'uin», and tfaesv ai« few. In uth*^ 
raM-K wblrh <]n af#t r^nirv ihu' fumi of treatmeDt tbf> 
m<'th(Kl will be oepaliTt- in r«>9ali», bot doI injnrioiis. In 
di«ttirbam-M uf the ocrr^ral i-in-ulation fumilar tn tbo«e 
pnHlnred b; larK<* d'r^f^ <>f b^^lladoDiis ihe DoiM- and ri- 
bratUm la tliaagreeablr, and att the [utipnt reqnirra other 
mf^fturcw, I omit what \» not ilirK-ilv indit-ated in favor of 
th(* d«-tiuite indit-atinnK. Tbe aiw of aoj method an a rou- 
llmr* in trf b4- deprerated, and while stating that potential 
altt-maliim \n an admirable tonii* measure I do not exp«*et 
It to l)e JiidiHcriminately employwl. Each rear that I 
liave tiHed it my appreriation of its merits lias growti. 
Tlie tCHlH (if nearly a full derade have eonfirmeii all I first 
wrnle of it and have added to the setire. 

^71, When 1 wrote my "Manual of , Static Elecirinty 
In Xltay and Therapeutic Tses" a number of pliysiHans 
liiiil reported to me that (hey eould not understand and 
ropy the technique from my description. An the book 
WHO deHi;:ned for beginners, it was deemed uwdeiw to in- 
Kert any but the most tdmple and elementary methods, 
and I, therefore, omitted all hut reference to the general 
method of potential nlteruntiou. My Drst article had tbeu 
bei<u in print four yen rs iind not only published in several 
nieilicniH jouriiiilft, bnt wax iu<'orporated in my pamphlet 
entitled "I'mcticHl Chjipterw on Static Klectricity," of 
which four edith»n». nunilH-ring 12,000 copies, have been 
pHuteil (tin.-)' ISlCi. For the benefit of those who have 
iioi read my utiitic iMiok. I rt'imblinb liere the extracts 
taken from my urlicb-x. Thei«e extracts tiud the teats di- 
ret'teil ill tlilH chapter will bring the render up to date 
iiiiV4t an nwiM'i-tti the illuniiuallng and indescribable de- 
tallo of nn iH-iilar denionittrittiim by the author. 

*"lt now n'mninH to ditieiiRM ff>u»lini altrrmttiun, the an> 
ihitrV mnhml of imh-rmiitm^ Ihr uiiiinarii xtatic rurrml. A 
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description of this mctho*! was first publislu'd in the 
Times and Registt-r, September 9, 1893, under the title of 
"A New Statif Interrupted Current; a New System of 
Therapeutic Administration of Static Electricity Based 
upon the Prin<-iple of Potential Alternation." 

Fifim this article the followiuy extracts may be quoted: 

"I have for some time employed with satisfaction to 
my patients ami myself a new method of applyinj* static 
electricity, of which 1 have seen no account hitherto pub- 
lished. It is my purpose to lay before the profession the 
results obtained by this method. 

"In the ijanral toiiir method which I shall now describe 
no fhaujie is made in the adjustment of the machine or 
in the patient's clothiu};;. The patient is seated upon the 
platform, and after being charfjed in the usual manner, 
his potential is suddenly reduced to zero by the approxi- 
mation of an interrupter to the conducting rod. A suc- 
cession of alternations between a high and zerii potential 
may now he maintained as rapidly or slowly as desired. 

"The interruptions may be regulated at will from one 
in any number of seconds to any number per second, and 
by fixing the interrupter on a standanl the application 
becomes automatic and does not recpiire the operator's 
constant attention. 

"In my hands variations of this method serve me as an 
agreeable substitute for the static spark. Uemarliable as 
it ap|:)earn, the more or less disagreeable and often pain- 
ful, and to some intolerable, spark has been for more than 
a hundred years the iimin therapeutic reliance in the sta- 
tic treatment. Many a patient has been h)st by the in- 
cautious use of sparks on a first visit. It was the desire 
to avoid the disagreeable features of the spark applica- 
tion that led me to develop my new system of inierruptid 
Htatif eurrcni. It is painless, simple and effective. As a 
general nutritional treatment it leaves little tr) be de- 
sired that could be obtained by sparks. By the applica- 
tion of conductfirs I liK-nlin- it to any part as large or 



small as I wihIi, and hy local iut^tliod» it rescinblt^o high 
potential faradizaliou. Hy slowly Pt'peated powerful in- 
tprruptioiis tbo effect is made exceedingly Htimulatin);> 
while the more rapid the interruptions the finer and more 
sedative the eCfert. It can alsn be made to produce a tnowt 
exquiBite, yet easily borne, couiiter-iiTitation. I find it lu 
answer well for certain general and many of the sjiecial 
and local indications for sparks, while it seems to lack 
little of their peculiar power to rapidly remove localized 
paias deep-seated in librouH tissue. I have tested it iu 
many ways, and the possibilities of its successful appli- 
cation grow apace with experience and ingenuity in using 
it. It does not altogether enable me to avoid the use of 
sparks; but a comfortable method which will produce 
identical results, in many of the cases to which the spark 
is applied, cannot fail to be a source of relief and gratifi- 
cation to both physician and patient. Whatever of ther- 
apeutic value is imparted to galvanic and faradic cur- 
rents by "interruption" must also be imparted to the 
static current; and the sjH'ed of the interruption of the 
static current can, by my metbod, be made t() cover n 
gi-eatcr range than any faradic vibrator yet invenlfil. 
When administered merely for its general nulHtioual 
effect, it is exceedingly suggestive to noti- the visible mi- 
cillatinns of the patient's hair, to fed the vibratory com- 
motion ill the surrounding atmottpUere, and to consider 
the molecular disturbance and altcratiou of nutrition 
wliich must be going on in every part nf tiie electrifle<J 
body, since the potential inside a conductor has the same 
value as at any point on the surface. 

"And this alterative commotion among the tissue cell*, 
<]ui<-kcning the protoyilasndc activity, is carried on bo 
mildly that the patient is conscious only of the gentle 
bree«c. As regards local applicatitins to give mnsrlen 
work and Mtimnlale contractions, I have found my 
method of practical service, ancl this too on certain daya 
irhen, from atmospheric conditions, no spark could be 
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drawu tUrougli tlie patient's elotliini'. ratieiils tumiu}; 
iu with damp garments on rainy days have bi-en surcesB- 
futly treated when, had 1 depended on Hparku, I should 
have been left without resource. In order to eHtiniate the 
relative value of an interrupted current and vibmtinf^ po- 
tential as a therapeutic application of static electricity, 
we have only to compare it with the three classical meth- 
ods iu general use— insulation, breeze and sparks — ami 
with the so-called induced current. As to insulation, my 
method incorporates il, but attacks its constant potential 
by means of the interrupter and imparts to il a succession 
of Htimuli which must inevitably quicken functional ac- 
tivity. Sufficient comparison with sparks has already 
been made. It nearly approximates the local action of 
the Leyden jar current, but adds to it the general tonic 
action of an interrupted electrification. 

"The experience of a centui-y has given ub no other 
general method. It is evident, therefore, from a mere 
glance at the extreraeiy limited variety of static applica- 
tions and the limitations of each, that a new method of 
practical simplicity and extensive therapeutic range is a 
desirable contribution to static treatment. It can be ap- 
plied to the whole or any part of the biidy, and employs 
electrodes as simple as those in eommon use. A careful 
review of such records iis have been available dofs not 
disclose any reference to any similar sywtem of ai)plying 
static electricitj', and it may he properly claimed that this 
method is original with me." (IRflS.) 

"While a number of ingenious devices might be con- 
trived to employ in the use of this method, it will usually 
be sufficient to utilize (he ball, point and roller electrodes. 
These, with the rod, a chain, a foot plate and a standard 
will enable the operator to obtain about all the effects 
he may desire. The ball electrode is uxed as an inter- 
rupter, drawing sparks from the prime conductor instead 
of from Hie patient. If the roller is attached by a chain 
to the machine, it may be applied by the operator to any 



or all luusik's iu turn, and rapid or slow, uiild or very 
powf rful, but painU'SB contruftious may he set up. If the 
patieut'H feet are placed ou a metal plate or iu a foot- 
bath anti ujetiillic contact made with the machine, n nega- 
tive breeze electrode placed at a pr()i>er distauce above 
the head, while the ball t-lectrode, grounded aud fixed on 
the standard, is adjusted so as to draw a successiou of 
long sparks from the positive prime conductor, a tome 
and alterative effect uimn eipculaticm and nutrition will 
be obtained that is exceedingly beneficial In cases of dis- 
turbed equilibriiiui of the vital fuuctioux. As a means of 
giving exercise to the arms there is no other method hh- 
perior to potential alternation. Simply wind the ebaiu 
around the forearm (bai-e) or apply a local electrode and 
proceed to interrupt the current. Every muscle will be 
bnmght into play, more or less, according to situation of 
the contact. If held in the hand, or if the hand is im- 
mersed in a bath, an effect extending up the entire urm 
may be produced. I have noted in cases I have exercised 
in this manner that the muscles not only become firm and 
play uncler the skin with remarkable facility, but that tlie 
skin itself becomes tanned as if from exposure lo outdoor 
sun and air. I have never seen this effect produced by 
direct K]>arks ujwn the person, but have witnessed it re- 
jM-afedly in cases treated! by potential alternation. The 
pallor of persons contined to the house by protracted Ill- 
ness In thus removed very rapidly and replaced by a 
healthy color, even though they continue to remain in- 
doors. 

"In static applications there are but two diief forms 
of the kinetic energy to consider. One is the direct flow 
along the prime conductors; the other is the How thmagb 
Ijcyden jar condens»-rs. It will be noted that my syatMn 
inrrrltri all milhulx uf iiilirriij>l\ni} thr iHnrt otativ current. 
In my method the manner of the interruption Is Imnui- 
lerial as relates to Ihe pinnciple of action, ami is import- 
ant only an it modifies Ibe effect. For instance, the in- 
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terruption is made iu local ust's with the sliding poles 
the same as is dow done in the uase of Leyden jar cur- 
rents, but I do not recommend this manner in general 
electrification for the reason that the control of the rate 
of interruption as well as of the dose is far less satisfac- 
tory than when the electrode is used, as I have preferably 
described. Moreover, as demonstrations of the high po- 
tential energy of either interrupted static current a per- 
ceptible effect mpy be obtained from the application of a 
single electrode whether the second pole is grounded or 
included in the circuit or not; but to obtain full ther- 
apeutic usefulness it will be well to adhere closely to the 
methods recognized as most effective in actual practice." 
—{Marrh, IfiD.'i.) 

Notr. — y.Uunmrif '/, i.VWy.) — "The Monell 'iNTERlllPTEU 
Static Cihiiknt" employed the piitieiit on the insulating 
platform connected by a local electrode or general con- 
tact with a single pole of the static machine, while the 
opposite pole is grounded, constitutes a therapeutic re- 
source as distinctive in type, as various in methods of 
application, and about as valuable as any other single in- 
termittent current, whether derived from faradic coils, a 
sinusoidal apparatus or from the static machine itself 
through Leyden jar condensers. Since originally de- 
scribed by me it has been in use now nearly seven years. 
Others have employed it from my writings and accord it 
high praise. Its (fjcaj uses cover most of the ordinary 
uses of coil currents, with the advantage of the system- 
atic effects of the electrification of the entire body. Its 
ffcinTul application has for years constituted my chief 
tonic method in private practice. Its local applications 
coincide with the indications for I^eyden jar currents, but 
there is this difference between these two kinetic forms 
of interrupted static electricity; in the case of I^eyden jar 
currents the aivitmulalinn tabes place in the jars, and the 
course of the current in the uninsulated patient is the 
local path between two electrodes; in the system of in- 

' mpted static current originated and described by me in 
1893, the accnmuliition, without which no treatment of 

. patients with static electricity is possible, takes place 



224 ELEME^^Tti OF CORRECT TECHNIQVE. 

at) usuul oD the insulating platform, and the wliole bod; 
of the patient beiictitH by the romplete "eharge" or elec- 
trification which the method involves. It thus adds u 
general effect to every /w«/ effect, something wliich no 
other kind of intermittent current locally applied accom- 
plishett for the patient. Prior to my pnblicatiou of Sep- 
tember 9, 1893, in the Medical Times and Keginler, I hud 
employed this interrupted direct static current locally in 
sprainM, writer's cramp, neuritis, circumscribed burns, 
paralysis, rheumatism, arthritis of small joints, pain of 
rariouB kinds, and numerous other conditions. 1 hud 
used the several static electrodes, tin foil, pliable sheet 
tin, sponge-covered faradip electmdes, chain, water in lo- 
calizing; vessels, etc., as means of contact for the parts 
treated, connecting the same to either positive or nega- 
tive prime conductor with the patient insulated and the 
opposite pole grounded. Local applications n-quire ex- 
posing the surface of the skin the same as Leyden jar aod 
coil currents. Having subjected the current to every 
practical clinical test during about seven years, it is 
gratifying to find its value being recognized by others 
who have adopted its use from my teachings and writ- 
ings. The name "potential alternation," which I first 
employed to express the actual rise and fall of the pa- 
tient's eleetrle potential has become widely identified 
with my (/c/ierof tonic use of this static interrupted cur- 
rent, but many have overlooked the imiH^rtant Iwal uites 
of rlie same current referred to in my original article, I, 
thereffire, again direct attention to ''\ New Static Inter- 
rupted Current; a New System of Therapeutic Admini- 
stration of Static Klectricity," with special reference tti 
its LofAL applications, which may be made of great util- 
ity in a considerable number of cases. It is easily em- 
ployed. My early estimate of its value has been con- 
firmed by the testimony of others. It is susrepdble <»f 
exact dose regulation. lu using it locally and regulating 
the current strength by means of the s]iark-gap between 
the sli<iing poles, I have devised an adjustment for a 
"sound deadener" drum which reduces to a minimnm the 
noise of the stream of sparks and which can be instantly 
put on the poles and removed by pressing a spring. This 
is a I'onvenient device for every owner of a static machine 

to JMIHIteRS," 
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275. Let us uow ronsider a few miaci'lIaneouB features 
of static vork. July of the present year (1900) ly-as hot 
and humid in New York. During the first half of the 
month rains that did not rool were frequent and kept the 
air in a distressinR state of semi-saturation. From the 
second to the twentieth of July, when I left the city on 
my vacation, there were few days that favored the action 
of the static machine. The thermometer in the "shade" 
in my office registered from 90 to 96 or-98 degrees daily, 
yet during this time my full, thick, multiple spray stream 
between the static poles was ten inches long. This does 
not mean the maximum spark-gaj), but the gap arrt)S8 
which the spray discharge was full ami masshr. The 
efficiency of my machines is never allowed to fail. There 
are days in the year when I cannot do easily some of the 
things I can do in winter, but 1 have proved by past ex- 
perience tjiat a therapeutic current can be got out of my 
static machines on absolutely every day of every month 
in the year. 

The moral to the thousands who want tr» do the same 
is: "Keep your generator dri/." This has been said before, 
but to me the revelation that comes to me of the average 
conception of the word dnj in the minds of physicians 
proves bow difficult it is to teach by words. Strange as it 
may seem, the new purchaser of a machine is often put 
directly on the road to discontent by the instructions of 
an uninformed salesman who ought to take the greatest 
pains to have his apparatus give satisfaction. Were it 
not that, as a teacher, complaints ant! appeals for advice 
come to me by the score, I could not for a moment imagine 
that BO many physicians throughout the country have so 
much trouble with an apparatus that in my hauds works 
with adequate satisfaction on an average of five minutes' 
care per day. 

Both as respects dri/neim and r/rtiw/tiirw of the static 
machine the general rule seems about as far from fol- 
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lowjog the plain instmrtioDS nf m; former books a» 
might be a plumber's iK>rfornianee if told to muke hi» 
liandH "Riirjiically clean." A Lister and a farmer are not 
farther apart in their roneeption of •'clean" finger nails 
than appear to be both purchasers and manufacturers of 
statii' machines and the hard facts. 

When an operator writes me also that his niaehiDe 
rivrritrii every time it discbarges and that it "discharges 
daily," I need no other evidence that his idea of the wtird 
drg is not mine. The fact that any operator finds his ma- 
chine discharged at short intervals without recognizing 
this appeal of the mute machine for tJie kind of relief it 
needs proves him unversed in the sign-language of the 
apparatus. It is as if a violinist did not heed a broken 
string, but blindly played on perplexed to find a remedy. 
Not only will the directions in my former books correct 
ihese troubles if they are correctly followed, but I can cite 
an instance of the stability of the resulting charge whieb 
is a far greater test than the requirements of ordinary 
use deniHiid: 

November 14, 1899, a workman came to my office at 
3 o'clock 1*. 51. to n'place a broken ball on the tip at one 
of the combs in one of my static machines. The day was 
exciH'dingly damp, a fine "drizzle" falling nil the after- 
n<H)n. The workman removed the end df>ors aud top of 
the case, took out the live stationary plates, disconnected 
the cross rod holdiug the combs and collectors on the posi- 
tive side of the machine, detached all the comb rtMls and 
replaced them with new ones. The machine was strippiil 
down to the bare n'Vtdving plates and was exposed for 
an hour iind a half, ucconiiug ti» the record tif the job )n 
my note-book. When the new rods and ball were at- 
tached and the stationary plates returned tin- cuso wan 
4'l(tS4>d aud the machine started into action so that tbi* 
mechanic could test the adjustment. // hnil not rltM-hanjed, 
and with the broken ball removed and the full iusulatlon 
restoretl, it at once gave out twice the current generated 
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before the job was b<>gun. A later note in my book rec- 
ords that the maohine still held the same charge. 

27(t. Another point is Ihv iitilitif of thr xlidiii'j pole pieces 
of the prime condiK-tors. I leara that some deem it an 
advantage to take them off, to "get them out of the way." 
If the.v know no way to use them this may be rational, 
but my experience with their value is different. It would 
appear to me to be equally rational to take off the fingers 
of a hand to "get them out of the way" of the thumb. 
The sliding pieces are both convenient and iiidispmmblf 
to all operators who wish to equal my results. Those who 
omit all the methods of treatment which they enter into 
omit about one-half of the possibilities of static electricity 
in expert bauds. If that is an advantage you may easily 
go further and secure a greater per cent, of advantage (?) 
by dispensing with groundings and electrodes. You ean 
work without them, and so can a one-armed man saw 
wood, but the man with two g(M)d arms can work fully 
as well and is likely to accomplish more. 

The hard rubber bandies of these pole pieces should be 
long enough to let you operate them without sparks with 
your maximum currents. I have had those <)n my owu 
machines made eleven inches long. 

But it is said that these pole pieces "leak off current." 
I have seen a defective joint at the rubber handle of a 
pole piece leak under certain conditions, but I had it re- 
paired and it pave me no more trouble. 

"l^i-aks" are much magnified as a bugbear to the be- 
ginner. In simple positive electrification the current is 
forcibly backed up on the prime conductor and the ex- 
ccsH will liischarge into the atmosphere wherever it can, 
and if a point of defective insulation exists there will 
then be a true leak, but any such point should be re- 
paired. Otherwise what is called "leakage" does not 
exist in exiK>rt technique. The rea.son for this obvious 
fact is the law in electrics that a current will take the 
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path of least resistance and t'orrect technique prorides 
this path. 

277. While speaking of lealis (?) let me refer to chains. 
Rome three years ayo a so-called safety link chain was 
introduced by makers with the idea of providing a rhain 
for elertrode-s and groundin}^ that would not "leak" as the 
ordinary chain was supposed by some to leak. A mo- 
ment's clinical demonstration suffices to disclose the 
drawbacks of the safety chain and to condemn its use. 
The old-fashioned brass chain is very much superior and 
its "leakage" is one of the half-dozen imaginary and pop- 
ular "'bugaboos" regarding static electricity. 

278. A poor platform may provide imprrfwt itt^iulaliott, 
however, and you can test yours on any dark night. There 
are also a number of platform tests that are useful, to 
which I shall here refer: 

With the metallic fray set aside run a chain arooud 
the edge of I he platform close to the rim. Let the rod 
touch the chain at the corner of its contact and test the 
difference in nirrent -strength between this encircling rim 
of metal and the rim of wood. 

Test the effect of placing the feet nearer and nearer 
to fhe chain till they touch it. Also bunch the chain 
under the chair and test. 

As metal is a better condiirtor than wood, so is leater. 
Rest the rod on the bare platform and dampen the sur- 
face with a wet sponge or cloth. Note the greater cur- 
rent now reaching the patieni than dry wood furnishes. 
Next lay a wet towel on the platform and employ it as 
you do the tray. All of these modifications of conduc- 
tivity come into service at times ami should be familiar 
t€i fhe operator. 

279. In any form of htcalizing treatment that is not a 
dtJiruplitfe discharge a metal conductor nnder the feet will 
make no sensation through the soles of fhe shoes. When 
a itpark In-alment is given I find that tlie Holes of some 
shoes of thick resistance, partially pierced by iron pegs 
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iu Ibe heeltn and b,v tbe met;]) itLaiik, will 8i>ark the f<t>t ti> 
tbe aDDoyancc of the patient. Thiu ami old shoes do uot 
teud to do this, aud in practioe the majority of patients 
have no trouble, but it i» easy to test the matter and 
chanfTt* to eontact through the hands when ueeeKsary. 
In applying sparks with the patient holding the rod or 
(liain note that bttib bauds are neeessarj- to eonifortably 
absorb the jerk of the wrist museh's. If the contact is 
divided and tlie "jerk" strikes one wrist with double 
fort'e it is disagrwable and with a strong spark can be- 
come painful. Avoid it. 

280. During my experience with static electricity I 
have tried all kinds of platforms, from the straight-edged 
travesty of early days with its wooden pegs set in the 
crude glass insulators (!) borrowed from the telegraph, 
to the modern platform with properly rounded rim and 
high glass legn. In the summer of lSit3, when only the 
old-fashioned type was to be obtained, I suggested an 
improved platform with superior insulation for the cur- 
rent and better conduction to llie patient. I have in my 
scrap-book the circular announcing the Jlooell improved 
static platform of 1S93, as printed by the maker, but the 
present platform with a chain or metal strip inside the 
rim would be nearly the same thing. A year or so after 
devoting great attention to the subject of platform insu- 
lation and conduction, I realized that I eould make any 
good platform tle.xible in its use and increase or decrease 
its "dosage" at will. 

281. How lanjf shall a proper platform be? This 
question is correctly answered by the immutable laws of 
electric action, but is often answered wilhont regard to 
them. I have tested platforms of all sizes, from the small- 
est to the largest in office ns«'. Srime employ a platform 
that will hold two, three, six, or even more at a time; 
and some have made a combination so that twelve pa- 
tients can be "treated" (?) at the same time with one 
machine! 



It is the aim of every competent physician to gpnerett- 
a powerful static current for bis therapeutic effects, and 
as it has been recognized that many effects are only pos- 
sible with great ciiirent-Btrength, the earlier machineB 
of small size are fast giving place to others of fully fiouhh" 
bulk. To go back from a 10-pIate 30-inch machine to a 
fi-plate 2(>-inch machine, such as I once owned and 
thought good iu the days of my inexperience, would be a 
positive misfortune to me, and so all other experts would 
regard it. 

Itut /Aw w ichut evirjf iihyttlcian dmx Khn piiln lira palUittn 
III oner im Ihv same platform, for it is the invariable law of 
all eledrir currents that to multipUi the area of action i« 
to diriiU- the ilnixil)/. Put three or six patients at once on 
II "wholesale" platform and you need but small knowl- 
edf;e (if electrical wicntr to expose what you are doing 
to each. 

Make such a test by dividing the density of the positive 
breeze. Sit on the platform yourself with one breeze 
eleetroile on a standard behind your head and another at 
equal distance iu front. Note also that any part nearer 
an attracting object or electrode than another will be 
acted on more Intensely than parts at the greater dis- 
tance, hence there is an inrquatitf/ hi Ikr artion of the riirrmt 
upnn cavil patinil irlio tharctt an rhrtrifif-ation trilh atuithfr. 
Von have already noted the inefficiency of the "umbretla" 
head brt-eze electrode as compared with a pr()per concen- 
trating electrode. But imagine the ipiality of "treat- 
ment" (?) metiii out to each of, say, six confiding in- 
valids sitting in line with a "trolley""n)w of "umbrellas" 
slrung over (heir hopeful heads and certain that they are 
being "curt'd"' of consumption, or "kidney trouble" (?), or 
any one tif Ibe lamentable disorders that drive so many 
to the quacks! Is the Imagination of the genuine student 
of the t rue science of c(cr/rH-fA(Ta/*cii(ic* able to conceive of 
wucb duping of the trust of patients in the name of repQ- 
table me»Iicine? 
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Bnt independent of the question of the quality of sbot- 
ffiin dosaye, in any eltTlrical administration there is also 
the question of whether it is proper praetiee to ignore all 
local and individual indications and literally shovel one 
formula into all patients by groups, and by the watch. 
Ten minutes' charlatanism for one group, ten minutes for 
the next, as fast aa the victims of sensational advertising 
can be passed through the hopper. It is not a pleasant 
picture to dwell upon, and let us leave it. 

282. Among the multitudinous tests which I have 
been making of every conceivable feature of static elec- 
tricity for years, not a tithe of which can be mentioned 
in this book, I recall two that may be of special interest — 
removal of lacquer from the brass parts within the case, 
and drying the case by internal heat. 

I have exact and full written records of the daily be- 
havior of the tested machine during these experiments, 
but they fill too much space to insert here, and it will 
serve the purpose if the results are stateil in brief. 

I advocate the removal of all lacijuer from all rondmt- 
iiiff surfaces of electrodes, and the chains, rod and sliding 
poles outnide thr rati- of the machine. I repeat this advice 
in all my books and in my per8c)nal instruction, because 
the tests of each year confirm its correctness. Lacquer is 
so great a ji«H-conduetor that it will, as is well known, 
stop an ordinary galvanic current, and to my classes I 
show how much it cuts down even the static current. 
Some physicians find it hard to interpret literally my 
directions to cut all the lae(|uer off, and they have re- 
moved it only from the pi>int or ball of an electrode, and 
from but a portion of the sliding ixiles. This leaves the 
machine still like a horse with a lame leg. 

But to test the eEfect farther, I had the brass parts in- 
side thf case cleane«l of varnish and brightly imUxhiil. 
The immediate result confirmed the principle that /Ac fnl- 
Ur the conduction, thr grtvttr thv viirrcnt. My machine now 
gave a superb spray stream of seventeen and a half 
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inebeB, an<l my therapeutic results during the next week 
were the revelation of increased efficiency, on which I 
have since rested my eagerness for a curn-ut of twice thtr 
volume. They were s«j astonishing that the theories of 
years filled with tests of such viin-vnt-rtihnw as the ordi- 
nary static machine prodHce4l, fell to thi* firound, and a 
new field of possibilities opened up. The voltage or mere 
lenfith of spark was not so greatly increawnl (uor did I 
wish it), but ihkkniHH and t/aaiiiitu of all discharges were 
nearly doubled. With the case well dried and all office 
conditions in working order, the machine was now a de- 
light, and remained so fur two weeks. Watching it daily, 
the polished brass that at first shone like burnished gold 
began to dim as all common metals dim in lustre when 
exposed to air. Tlien a film of deposit from Ihe hygr<>- 
scopic chloride began to coat the rods and combs, and in 
proportion as i/ood rondurliun was impaired by the tarnish- 
ing of the brass parts inviitr //«■ caw, the cnrrent decreased 
exactly an it decreases from poor conduction and tarnish 
oultiidi- ihe case. 7'liv priiuipU of acliwi i« llic saint: 

I saw at once that just as the outside parts need to be 
kept in a state of constant brightness, so the inside ]>arts 
would need to be kepi in the same condition after Ihe 
lacquer was removed, if they were tt» retain their bt^t 
conductivity. I cleaned them somewhat ami proved Ihe 
theory by practice. The current at once improvetl, but 
ran down again as the tarnish again increased. In an- 
other week the current was too small for any kind of ef- 
ficient Ilierapeutic work. 

Here, then, were two propositions establislied: 

1. .V clean-polished bare melal surface of all cuudue- 
tors delivers the maximum current generated by a given 
static machine, and this current is largely in excess of the 
ootput delivereil when resisting varnish anywhere in the 
circuit ctitsdowu the delivery. 

2. As al present constructed, (he internal brass parts 
are wf dilllcuU (u remove and dean, that it reqnin>s a me- 
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cbaoio am) about three hours' time to do it; hence it is 
impracticable. 

NeedieBB to say, the cost and difflcnlty of frequently 
polishing the Internal parts the 8ame an the external 
parts are daily polisheil, make it impossible fi>r phy- 
sicians to now ntilize more than two-thirds of the real 
<'urrcnt-Rtrenj;th of their static apparatus until the mak- 
ers remove the mechanical obstacle and make the inter- 
nal parts as accessible as the electrodes. I made certain 
sungestions at the time which would appear to accom- 
plish this, but they were not developed by the manufac- 
turers. At some future time I may return to the matter, 
anci try to carry out the improvement. 

283. Next to the need of generating the maximum 
current, no matter what trouble it causes, is the desire to 
get rid of the trouble and nuisance of chloride of calcium 
as a drying agent. One of iuy tests with this in view in- 
serted an electric "stove" and a thermometer in the 
closed case of a machine and left out the chloride. My 
written record gives the tests of dryness and all tempera- 
tures from 60 to 100 degrees. Morning, noon and even- 
ing records were made, and the conditions were carefully 
studied by me. No degree <if mere tnnpnaliiir seemed 
to influence the generation of current. The electric 
drier was kept at an even heat for a series of days, and 
no improvement could be noted. The current soon fell 
to half its normal volume, and then declinefl till at the 
end of the test the large machine of eight thirty-inch 
plates was producing a spark stream only a third of an 
inch h>ng, and feebler than the miniature charger. For 
a great part of the time the targe nmchine would not hold 
its charge, except when in action, and finally it could not 
be charged at all. 

I then removed the electric drier, and put in the old 
dishes of chloride freshly baked. In one half hour the 
machine chargol and rapidly developed au inch, and then 
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a two-inch spark, which in two hours became eight iDcbes, 
and the next raorninp full normal action was resumed. 

It would ajipear from the net results of my years of ex- 
periments with the static machine that the chloride does 
something more than merely absorb moisture fwm the 
air in the case. No other artificial drier appears lo 
create tkt samt conditioim of vUvlnral rf-tixlance m the air 
itrotind the platrs, and it may be set down as settled that 
under the present conditions of construction and employ- 
meat, plenty of well-dried chloride of calcium in the case 
is a necessity. It may also be considered settled that if 
chloride is used untl if the internal brass parts are not 
made accessible fur easy and frequent polishing, they 
must be protected from speedy corrosion by a coHting of 
lacquer. These are the conclusions of my experience up 
to the present time. It is to be hoped that improvementB 
will cliangc the facts. 

UH4. I spoke a few pages back of the chief cause of a 
reversal of pcdarity in the modern Ilnliz static machine. 
I have kept a written record of the reversals of a given 
machine in my office for five years, and note that a change 
of charge has never occurred during Ihe treatment of a 
patient or while the plates were in action. This is a 
matter of careful and written record, ami not an expres- 
aion of opinion. 

A reversal has been rare when the case was well dried, 
and has been at long intervals during all seasons of the 
year when furnace or Kteam heat is employed lo warm 
Ihe house or oflice. Nearly all the reversals occur during 
that part of summer when humidity is greatest, and 
when the trouble of buking the chloride postpones it as 
long as the current issufllcient. 

But, uu counting up the total number of jwlar reverses 
in a single machine, I find the yearly average tn be about 
thirteen. Of these, it hait occurred somelimeH that two 
or three have happened in a single week, warning me that 
I should no lunger defer attention to the chloride. 
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But wLen a machine of mine reverses 1 have also kept 
a written reoonl whifh shows that the methods taught 
by me of i-alling back the charjje to its original situation 
have always sueeeeded in my hands. This means that 
about thirteen times a year for every year since the tirst 
publication of my article on "A New and Original Method 
of Correcting the 'Reverse' of the Positive Static Charge, 
with Further Practical Suggestions" in the Medical 
Record, February 24, 1894, I have demonstrated that the 
method works successfully. As my larger books have 
not been revised since they were written, they describe 
only my early shaking of the charges from one-half of the 
plates to the other by a series of concussious. From the 
partly revised fourth edition of a smaller work, I take the 
following extract, written about the beginning of this 
vear— 1900: 

"A simpler and more direct method of shifting static 
polarity I now teach as follows: Cleanse the laequer 
from the brass rod which projects out of a medium-size 
Leyden jar, and fix it on a permanent hook of stiff copper 
wire. When desiring to transpose the positive charge 
fn>m one pole to the other, draw the sliding poles wide 
apart, hook the single I^yden jar on either [wle, and re- 
volve the plates rapidly till the jar is charged. Then 
stop the plates and quickly lift off the jar by carefully 
grasping Ihe e<lge of the wooden top between the thumb 
and second finger of the left hand in such a way as not to 
leak off the current. With the right hand quickly give 
the plates a few turns backward to discharge the parts 
within the case, and the instant the plates stop, touch 
each prime conductor with a grounded chain till the rem- 
nant of spark ceases. At once hook the jar on the op- 
posite pole and start the machine into action. Push the 
sliding poles near together at the same time, so as lo tell 
instantly which is now positive. If llie Jar was n(»t 
charged the attempt will fail. If the machine discharges 
and gives out no curreui at the final test, simply conaect 
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one poU> with the WimRhurst charger, without atoppioj^ 
the Iloltz plates, and give the Wimshnrst a few rapid 
turiiH till rhe i-liar(;e appears. The result in uHualljr tlic 
uiie BiMight. A little prartire makes it very simple. If, 
however, a first attempt entirely fails, it takes but a mo- 
ment to repeat. The whole process needs quick handling 
and I have demonstrated four complete changi>fi of po- 
larity to a student in ten minutes to illustrate the tech- 
ui')ue. ir the conditions are such that the reversed 
charge persists despite more than one attempt to correct 
it, the machine can be used till a more convenient time, 
when a seeoud application of the method is apt to suc- 
ceetl at once." 

'2H5. I should devote a moment to the inli-nnilif that is 
addiil to a convective discharge by introducing an inler- 
riiptioH elsewhere in the circuit. The device is often asefal 
in developing dosage, and should be familiar to the opera- 
tor. Ouring the same tests study the influence of extra- 
atlractiou upon the rate of change of the ingoing current, 
ns the experiment illustrates Irotli features. 

F'luce the standard, witli the single point electrode at 
one side of the platforui. and on a level with the patienfii 
rliin. Hare the patient hold the platform rod in one 
hand, and rest llx- erook in the usual manner on either 
pob'. Start the current into moderate aclitm, and re- 
i)uest the patient to slowly advance the open palm of his 
free hand toward the point of the eleetrotle. Note the 
nearness to which the palm can approach before a spark 
flies, and observe the quality, voltage and volume of the 
spnrk, as well as the gmeral intensity of the preceding 
spray. Now have the patient draw back the hand a foot 
or so, and raise the rod so that contact with the sliding 
pole is slightly broken. As he again advances the palm 
toward the electnsle point, note the efTeel of gradually 
lifting the rod higher till the spark-gap is an inch and 
more in length. Note the intensified spray, the longer, 
stTDOgcr, thicker, more powerful spark to the palm, ttaAt 
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discharges from the poiDt when the plates i-evolve fast 
and the interrupting gap is at its maximum. The break 
and blow in the hitherto even pressure of the current has 
the same effect that a hammer bloic has upon an even 
presstii'c with the same hammer. 

Now restore the rod to contact with the pole, and re- 
move the palm as far as possible from the attracting elec- 
trode. Again lift the rod and interrupt the current, , 
Does it have the same intensifying eflfect? By no means. 
Note the slow feeble spark-gap developed by the same 
speed of the plates, aa before. Hold the rod an inch 
above the pole, and almost all current is lost; but bring 
up the palm of the opposite hand again toward the 
grounded electrode, and note how everj- inch of its ap- 
proach devflop-1 a iircaler cnnytf of ciirrnit at the inltrnipt' 
ing gup and throughout thi' vnlire circuit. The intensity is 
multiplied many times, and I often make use of this fact 
in administering certain forms of treatment. 

286. Sit upon the platform and repeat these tests on 
yourself. Test each polarity in the same way, and also 
here note a remarkable difference in the convective dis- 
charges of the opposite poles on bare tissues, without an 
interposed resistance. If your current-strength is suf- 
ficient you find that a spark will fly to the palm yet four, 
five, or six inches from the electrode, when you are con- 
nected with negative insulation. The spray is luminous 
violet in a dim light, and is long in proportion to the vol- 
ume of curivnt. Note, also, that by a very slow approach 
you can coax the palm much nearer to the electrode with- 
out n spark, than a quicli approach will permit. This last 
observation is of great importance in static technique, 
and should be tested in every way. 

Note the contrast of action with positive insulatiuo. 
Your palm readily approaches without either spray or 
spark to within a fraction of an inch of the point of the 
electrode. The discharge is simply felt as a cool wind. 
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When tbe spark does discharge, it is not ia singlf and 
thick form, but in a rapid-flre vnlloy of short needles- 

The difference in the above respects between the two 
poles springs from a difference in potential, and nothing 
else. The lesser E. M, F. of negative insulation allows 
a greater accumulatiou of current on the platform and in 
the patient before the tension of the restraining air give* 
way; hence the thick discharge of moderate voltage and 
more fullj developed quantity. The "spray" of electri- 
fied air is the temporary and partial restraint of the dis- 
charge l>y the resistance, and represents the greater ef- 
fort of the low E. M, V. to force its way through the di- 
rkTtric. The friction evolves the luminous effects of the 
spray, and when on still further reducing resistance by 
shortening the air-gap the discharge is seen to increase 
its rate of change and the exact point of transition from 
spray to spark can be observed. The whole phenomena 
tan be beautifully studied in a darkened room. 

With the higher potential electrification of the positive 
pole the plain resistance of air between the excellent 
electn)lyte on the platform and the conducting point of a 
grounded electrode is so quickly and incisively cut 
through that friction is at a minimum, the discharge is 
not broken into a spray, but is felt as a breeze clear up to 
the spark. The faster rate of breaking down the dielec- 
tric leHftens the fullness of accunnilation, and heuce lUe 
spark is thin. 

A change of the resistance changes the behavittr of the 
discharge. The luminowi spray appears also when more 
fricticm is created, and skilled manipulation of resistance 
will enable the operator to vary his effects at will. 

Note iliat the positive breeze and spray push against 
the part to which they are applied ni huisik, while the 
negative discharge is minutely divided in passing 
through clothing and thick hair, and Is only oi masse on 
parts which it reaches without friction. 

287. Now, with the head-breeze eloetroilf about two 
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feet above the hea«i of a person with thick, drj' hair, test 
the "interrupted" negative bret-zi- by the author's 
method. Have the rod held in the patient's hand and 
raised from direct contact witli the positive pole till the 
correct dosage is adjusted. Contrast the intensified iii- 
terruplvd breeze with the ronslant breeze of direct contact 
by letting the rod next rest on the sliding pole. A few 
tests of this kind will teach much. 

Now change from mi/ plan of making the interruption 
in thf path of Hit- UigtAtuj nnrrtil before it reaches the pa- 
tient, and make the iolemiption after the current pa*sf-« 
the patient. For this purpose, a spark-gap device is 
made to fasten on the standard holding the grounded 
electrode. Try by this method to secure any inlnmifica- 
tiim of the current. There is none. On the contrary, you 
note that the force of the breeze is considerably reduced, 
for there is now not only no cj-Zra-attraction and "bhtr" 
driving the current at a greater rate of change, but a re- 
sistance and impediment has been inserted in the path 
of the current to the earth, which reduces the potential 
and impairs the treatment. A single personal test of lln- 
method will demonstrate its action. 

The other plan of interruption is simply part of my 
compn-hensive system of "Potential Alternation." and is 
employed iu various local applications. 

288. In making your oKone tests have a positive spray 
applied to the tip of your own tongue from ii non-metallic 
electrode, and note the metallic taste set up as by a gal- 
vanic current. I wiuild also say that when I wish the 
strongest ozone spray for external use, this is not to be 
obtained from the supply of o-xygcu in the air alone, but 
I combine the two great sources of oxygen — air and 
water. Ry discharging the current through these at the 
same time, the liberation of nascent ozone is much mon- 
rapid. 

2Hy. The present hot wave, during which I write this 
chapter with three static machines in e&ieieut working 
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order, leads me tu suggest that when physiciaDH follon- 
my iQMtructluDs as to drying the oast', ami yet report 
trouble in making treatment produce desired effects, the 
cause of failure may be due rather to the state of the 
patient than the state of the machine. For instance, a 
case of gastric neurasthenia, with tendency to hypochou- 
dria and umrbid fancies, attended my clinic. I pre- 
scribed a u-ariniiiij luiiir spray over the solar plexus and 
on the spine, among other things. It was during an early 
June hot wave, and the man was warmly clothed. His 
skin was in a state of profuse perspiration, and his shirts 
were moistened through. The student who essayed to 
carry out my prescription had been trained in ordinary 
methods elsewhere, and confidently selected the proper 
electrode ami made the proper connections, but de8i)ite 
persistent effort could not make the spray set up a 
"warming" action. Throujjh the damp shirts it was c<hi1, 
and neutral in therapeutic effects. It is perfunctory 
technique, and not genuine treatment, unless the essential 
artiim is set up by the technique, ami this the physician 
was unable to do. Probably similar defective "treat- 
ment'" (?) is common throughout the country during part 
of each year, yet all my hooks teach how to avoid the 
failure. 

The same difficulty may present itself in the case of a 
patient who has walked to the office and been caught in 
a shower. Whether clothing is dampened by rain or per- 
spiration, the effect is to increase its conductivity and to 
inhibit the effects which depend on noji-condnction. 

290. I now speak of a matter connected with tech- 
nique, hard to describe, yet easy of demonstration. It is 
the art of projecting (he mind beyond the mechanism of 
the electrode into the field of its rffivt.i. Itemember that 
the static electrode is a means to an end; not the end it- 
self. A violinist does not fix bis mind on the bow, he 
fixes It on the music. Tin- music is the i/fcvt he is seek- 
ing to pniduce and his mental control of his technique 
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aims at the suuttdn io biit uiiuil, rather than at the me- 
chanics of drawing the bow down a certain diatanfe 
and then tilting it in a certain direction and pushing 
it once more to a oertaiu point on another string. Yet 
allied to such an attempt to play a violin is the technique 
of every operator who is eoncerned only with the manipu- 
lation of his ihctrodr and who does not wield it for desired 
effects as unconsciously as the skilled cyclist riding 
"hands off" sways his machine instinctively in the direc- 
tion bis mind wills. 

The mind of the static operator must take cognizance 
of the exact action he ir setting up; must automatically 
wield his electrode so as to win his desired response from 
the tissues; must psychologically fc-l every sensation he 
produces in the patient; must have a conscious recog- 
nition of tile dosage and must steer Ills technique in- 
stinctively according to the conditions, just as a yachts- 
man bends bis rudder and sails to a shifting breeze so 
that be finally lands where lie wants to. 

Persistent personal testing of every form of current ac- 
tion is the only n>ad to a symi>atbetic understanding of 
the patient's feelings during local treatment. Different 
pathological states modify sensations and a normal per- 
son cannot exactly repeat all sensations on himself; but 
by the aid of many personal tests your questioning of pa- 
tients will more clearly enlighten you and ycm will be 
able to mentally cithi/n-clifnd what your tissues can only 
feel in part. 

In electrolytic work the sensations of a patient are no 
guide to dosage, and this is also true of many forms of 
treatment, but, on the <-ontrary, the extent to which sen- 
sation irrval» what you are doing in much of your local 
static work is too little understood by the profession. 
When I know that certain therapeutic actions, especially 
reflex actions, arc aHso4iated with certain qualities of 
sensation I know that wtien I product the iniliralhift mn- 
nation I am also produi'ing the i»rHta(rd effect. With my 
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trained ear reporting to me the loeal sensation without 
a word from the patient, I am able to direct the current 
into the exact dosage required. 

In no other field of work is this reflex relation no beau- 
tifully illustrated as in spray, sparl; and frictions, with 
static electricity. Deviations in the normal quality of 
nerve conduction express themselves more plainly to the 
expert operator of the static machine than to any other 
mode of treatment; and as between a suspected organic 
lesion and a functional disorder, a study of static reac- 
tions becomes often a touchstone to diagnosis. 

There is far more to the scientific study of sensation 
than beginners imagine. Nor is sensation a mere me- 
chanical excitation of peripheral nerves. Wt- have but 
to note the difference between the hand-grasp of affec- 
tion and that of a stranger to recognize that the sources 
of sensation respond to more than the surface toueh. 
W'undt has, indeed, devised "a woof of I lie sense qualitieH 
shot by a warp of the affections," the seveu principle 
threads of which are: 

Pleasantness, 

I'npleasantness, 

Tension. 

Ilelaxation. 

Excitement, 

Traiu{uilization. 

Oepression. 

Note that tliese terms not only describe the qualities 
of sensory action, but indicate the associated action upon 
emotions and tlie central nervous system. To underataDd 
the iiaalltij of xinmlwn in local static treatment is to have 
a sure guide to the t/ualitu of rfftvtu. 

The promptings of the tissues thus often appear in the 
untaughf n-marks of patients, us in the following ex- 
amples: 

A young lady, neurasthenic, irritable, highly wrought 
up, received ii Milatlve spray at my hands on the frontal 
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region. "Doftur, that feels as if it was irouimj all the 
wrinkles out of my brain," was her impruiuptu rt-raark. 
Can any one doubt that aedatire action iuduoed the seda- 
tive sensation? 

A tonic spray upon a heavy semi-paralytic arm led a 
young man in nij' private practice to remark: "Doctor, 
that is like food when you are hungry." Why did it feel 
nutritional if it was not so in rffectf The final resalts 
of treatment proved the effect. 

"Doctor, that feels like a red-hot mustard plaster, but 
it fills ffoody" is priMif enough that a counter-irritant action 
is set up; and that it was indicated is proved by the qual- 
ity of the sennation, not by its intensity. When a patient 
comes to the office on a hot and dusty day, fatigued ami 
reporting great nervous irritability, is given a static 
treatment and on leaving says, "I feel as if 1 had had a 
good nap, woke up, had a refreshing bath and put on a 
clean suit of clothes,'' it is not doubtful that his nervous 
system has experienced the rifreshiiiij rffcct that his sen- 
sory filaments report. 

The production of precise qualities of sensation at the 
will of the operator ia the arlistir side of technique. That 
these refinements elude the beginner even after consid- 
erable practice and instruction is illustrated daily iu my 
experience. Requesting a young woman on the platform 
to close her eyes, I direct student No. 1 to give her a seda- 
tive spray upon the forehead. His grasp of the electrode 
is like the grip of the cycling beginner on the handlebars 
of his machine. His spray is monotonous, and nature 
abhors monotony. Student >'o. 2 holds the electrode ro 
far away that he nullifies his attempt at action and might 
as well make his motions at a stone wall. Htudent Xo. 3 
is, indeed, different, but no more effective, and it is evi- 
dent to the patient and to every bystander that neither 
of the three has any definite idea beyond the cnuiest 
mechanics of perfunctory imitation. They saw me move 
the electrode over the region of the forehead, and aa a 
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t-bild HeeH itH elders write uud imagineu it8 owu penril- 
IruckH on the paper are tiie same letters, so studeutB 
make the motions witliout knowing first the alpliabt^t 
that expresses thvlrophijxiuldijfi in terms of /(Wihm/mc. I 
now take the same electrode and use the same curreul 
ani method, but the patient with closed e.ves does not 
8»^. With light touch and floxibk' elasliolty the point 
glides to the exact proximity to tiie tissuea that induees 
the prui»er mti- of rlutiitu: With gentle and rhythmical 
manipulations the spray caressest the tissues. It soothes 
them with the lullaby that is projected from the mind of 
the operator, and the obedient electrode with no tune of 
its own creates the therapeutic harmony that I inspire — 
and no other. The patient's face reflects the action of 
the nirrenf. Over it spreads the expression of settled 
content, oT lrani)uil and ecstatic reiK>se, that tells the 
story of perfect spray sedation. We stop the spray, tell 
her to open her eyes and ask the difference. In addition 
to deseribing sensations and tpmlities the patient will 
say to nie: "You handle the electrode as if you were dmiiij 
miiiit'thiutj with it, and knew just what you were doing," 
Therein lies the wlude difTcrcnce. To know ichat to do, 
and know hnir to do it right, is the whole of static tech- 
nique. 

21)1. As a workman cannot work without tools, so 
in fhi* use of static electricity a duplicate of my results 
can hardly be obtained with less than a duplicate of my 
electrodes, I shall now name the principle static elw- 
trodes I employ and indicate their fniotions: 

Spark bal] Marge)— 

For all varieties of sparks, frictional applications, 
and can be used with "massage-roller" techniqne. 

Spark ball (small) — 

Same USPS as large ball on a smaller scale. 

Spark ball, enclosed in glass cylimler— 

For Hparks on (he perinenni, thr«>at iind situationv 
difllcuU of acci-Bs. 
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MaHsagL'- roller — 

For the uses desi-ribed in this i-bapter. It does not 
introduce any new action into the current. It Is 
Bometimee convenient and sometimes the reverse. 
Combination electrode, so-called — 

Tbi» long brass rod, with point and ball at opposite 
ends, serves me chiefly as the automatic inter- 
rupter in general "potential alternation." I use 
it for tests and rarely for a fixed spray, but never 
apart from its standard. It is entirely unsuited for 
hand work. 
Author's head-breeze elei-trode, with telescope rod at- 
tached to top of case. 

For fixed breeze applications to vertex and top of 
head in general, au<l to intensifv current-energy in 
my method of putcnlial allertiatioH. This electrode 
and its swinging rod are an indispensable part of 
every complete static equipmest. I should as soon 
think of omitting the spark ball. 
Brass point, large, blunt — 

Labile or stabile breeze applications on ary part of 
the body. 

Labile or stabile spray applications on any part of the 
body. 

Frictional applications. 

Needle-sparks, fine or coarse. 

Long thick sparks, same as from the large bait. 

Kame technique as massage-roller. 
Author's brass point, small, flue — 

Similar uses as the coarse point, but modifies the 
discharge by its lesser carrying capacity. Espe- 
cially adapted to fnic needle sparks and to very 
fine spray when exact localization is required. 
Author's multiple iwint copper needle electrode, large, 

with detachable central neeille — 

For general spray and breeze work, especially cover- 
ing broad surfaces, with powerful discharge. 
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X^^l^ ffparfcji and eTeii thick ^orb caa be appli€^ 

with it. 
Tb#^ fiDfr r:^DtraI oeedle u espetnallr for sprmj^ and 
fiDf Df^le-^parkd reqairing the most delieate lo- 
cralization. Friftions can be administered with the 
rod aboTe the needles. 
Aotbor ft maltiple point i^pper needle electrode^ smalL 
fine— 

Vor general breeze, spray, needle-«park and firietion 
work, similar to the larger electrode above* but 
alforrling finer, more intense and exact localiaa* 
tion. 
JU'fort' my creation of these eflScient spraying derices 
in 1H1|3 and my subsefjuent improvements; there was no 
static electrode competent for this class of work. The 
jp*eat utility of the '*>ipray'* was undeveloped and unsus- 
jK'cted until in my hands and with my improved elec- 
trr^lcH it has become the most important and most flexi- 
ble technique connecte^l with static electricity. 
Wood ball. 
Wood [Kiint. 

Am onlinarilv iiw*d thew* wcKiden electrodes illustrate 
that a poor conductor will exert little attaetion and will 
cause l>iit little arnUrntion in a local rate of change. The 
np/fraranrr of action K(*t up by them may deceive the non- 
expert into Kupposin^ that he is getting much more 
efTect than he really is. I, however, demonstrate certain 
useM of wood which are valuable and unique. The preva- 
lent iilea that the function of wooden electrodes is to 
produce a Ho-calh^l **uiil(ler'' br(*eze or spray than me- 
tallic elect nxleH will produce is an error arising from the 
extensive and popular ignorance about static electricity. 
••Mildness" is simply a matter of dose regulation; ther- 
aiN*utic eflTects are quite another matter. 
The autlior*s sparker — 

A localising electrode for the direct static current 
when Interrupted by either a sliding pole spark- 
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gap, or by ao extra circuit electrode, as described 
by me under the uame of "potential alternation." 
It eerves many local purposes of great value, but 
IR by no means the only Iocalizin«;r electrode to be 
used nitli this system of action, Ortfiinally de- 
vised by me in 1893 it has become after years of 
experience one of the most useful instruments I 
have so far given to electro-therapeutics, 
Fan brush — 

A brass handle terminating in a flat "fan" of steel 
wires about five inches long and flaring like a small 
fan. It is the "wire fly killer," patented January 
8, 18ft5, and sold by bouse furnishing stores, except 
that the entire handle is metal instead of being 
part wood. The fine wires will discharge a breeze 
or spray. The brush may be fanned up and down 
a part, as, the spine, and a modified needle dis- 
charge, similar to "frittions" will result. As a 
breeze or spray electrode the fan is not so good a 
conductor as my copper point electrodes and is in- 
ferior to them for several reasons. As a means of 
producing counter-irritant friction effects it is less 
useful than the regular electrodes, which permit of 
more accurate and versatile manipulation. It is 
without advantages. 
Author's set of mono-polar rectal electrodes — 

For use with my interrupte<l static current. Tossess 
uuic|He utility. Hee lechniijue elsewhere in this 
chapter, fan also be employed with other cur- 
rents by bi-polar methods. The set i-onsists of six 
assortwl bulbs attachable to a hanl rubber base. 
Scarcely any more valuable contribution to local 
static therapeuiii's has been made than is repre- 
sented in the possibilities of this set of electnxles. 
Author's water-bath tub — 

For bi-iHjIar and inono-pidar tn-atment of the upper 
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and lower extremities by the author's techniiiue. 
This devise is as csseutial a part of Btatif equip- 
ment as is the spark electrode and enables me tn 
secure effects that m> otUer lethuii|Uc will dupli- 
cate. 
Author's insulated electrode handler^ 

I still have in daily use the origiual iiistruiiifiit made 
fur me in iTitJI-'t. Makers asserted tbat an iiistru- 
iiieut for the purjiose 1 desired could uot be de- 
signed. The idea still prevails that it is uinutta' 
sary. Few have procured it, for it is not furnished 
gratis with the maehiue, ami still fewer have 
learned hnw to use If properly, I have no inteu- 
lioii to exj)li)it the merils of my "handler" ami sel- 
iloiii meuttun it iu my writings; but will take this 
opportunity to say, once for all, that if there are 
3,525 static machines in use in the I'nited States 
at this dale, and if but twentytive of (hem have my 
handler and use il as I have taught them. Ilien imt 
om- of thi rniiohihi'j .!,.;tlll am H/./ief «;<■/( „i<, full hrh- 
ui'iue iir ihc cjinifiiir ruiif/i nf mij IhvrafH utiv iffirtx. 
Paddle electrode with long hard rubber handle — 

For use as a labile electrode in a bipolar arm or leg 
bath, and for various labile applications with a 
fine I^yden jar current. 

Two glass jars, about fourteen inches high and ad- 
mitting a mau's hand. 

For use with interruped static current, as described 
elsewhere. 
Tw<) slraighl sided crockery pitchers holding about two 

(piarts — 

For locuMxtng high-fre»|HeQcy applieaiioiis, espe- 
cially adapted In the small joints of the handa. 
Two foot tuba — 

For similar treatment of the feet and lower extremi- 
ties. With these water-bath appUcatloDS my 
"siukers"' are essential. 
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An extra piece of cbaiD — 

To wind around lot-al parts in connection with my 
static interrupted current. My lirst use of chain 
for this purpose i« recorded in my case-book as 
June. 18i)3. 
A roll of tinfoil— 

This I cut into strips as needed. Have used foil for 
contact since 1893. 
One Lard rubber univerMal electntde handle 13 inches 
long- 
To this I attach any apouge-cttvered labile electrode 
quired for use with my static interrupted current 
when I need to manipulate it personally. 
\ variety of such electrodes as are used with faradir 
technique. These serve with my interrupted static 
and with Leyden jar currents. 
Author's insulated hook — 
A convenient device enabling me to handle charged 
conductors during various experiments without 
sparks to the operator. 
Muffler, with author's device for instantaneous adjust- 
ment — 

A hard rubber drum to muffle the sound tif the ihinil 
rhriixtat spark-gap when using an interrupted static 
current. Hy my hinge and spring device the 
muffler can be put on the sliding poles or remove*! 
in a single instnnt. Thick, hard rtibber is essential. 
Pasteboard drums do not deaden the sonnd. 
Large brass foot plate — 

For use on the platform in making metallic connec- 
tion with the patient. 
Large reservcdr foot electrode — 

This is a very important electrode. Ts filled with 

warm water and placed under the patient's feet in 

certain forms <)f treatment, tluring which the shoes 

an' removed. 

292. It remains to be said that certain of these elec- 
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trodes that hare been devised from time to time by me 
ha\'e been afterwards made for others, with more or le«8 
disregartl of iiij original standard. It is also to be notiMl 
that none of ray three L'opper-needle spray electrodtrs 
come from the workmau'8 hand ready fur my use. The 
larger one requires a finer iK>lish on the [Htints and the 
small hand electrode requires both polishing ami shaping 
of the needles, which are ustially ilelivertnl iu a compact 
bunch. All of these electrodes require regular care 1i> 
remove dust and tarnish. A powerful and riean s]iray» 
free from irrilatiny discharges, is one of the foremoat 
needs in static work, and dust or tarnish on a sprav elec- 
trode produce friction, impair the necessary lubrication 
of the surface, and hurt the spray. 

For several reasons, therefon*. I cannot be n-sponsible 
for any of the numerous electrodes and accessijries iden- 
tified with rny name, except those actually in my hantl8. 
Even the X-ray tube which I stamlanlized for the statk- 
macbine, soon wandered from my origiual specificationit, 
and has pursued au independent career. Occasionally, 
also, an impn)vement occurs to me, and my own electrode 
is altered, while general orders may continue to be filled 
on the old lines. It will thus be seen that a full ami ex- 
act duplicate of my static electrodes, (w they utaml at thut 
datr, must be in the hands of very few physicians any- 
when', and those only who have attended my most recent 
clinics. 

J am accustomed, also, to adapt "home-made" devices 
to unusual cases, ami iu emergencies adapt other elec- 
trodes to ptiriMises beyond their original intent, 

293. Let us now give a passing glance at our old 
friend "suggestion" and the alleged "psychic effects of 
static electricity." You all n>member them. They In- 
deed, show signs of age, but still do yeoman's ser^'ice in 
the ranks. When retirement with a pension will be their 
b)l i» not for mortal mind to say, for too murh printer's 
ink already stands for their peritetuailon. I do not hope 
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to make headway against these errore, since those active 
. in repeating them be«tow ao activity in search of the 
truth; but, nevertheless, I will cite here three instances 
in which suggeatiim must have playeii small part: 

a. I placed a young and very wild rabbit on the metal 
tray in the center of my static platform. Flolding him 
forcibly with my left hand he struggled vigorously to get 
away, while I started pimthr iiecirificaliuii into action. 
When the current had developed a full charge I let go of 
the rabbit, lie at once sprang to the edge of the plat- 
form, sniffed the air, drew back, darted to another place, 
sniffed, stuck out his nose as he ran round the rim seek- 
ing a point of escape from "suggestion" (?) and then went 
to the center of the charging tray and — sat calmly down. 
There he contentedly continued to sit while the electrifi- 
cation was maintained. Three or four persons present 
noted the "psychic influence," and remarked upon it. Af- 
ter ten minutes I stopped the machine to see what the 
rabbit would do. As soon as the plates came to a stand- 
still he got up, sniffed the air, ran to the edge and off the 
platform without hesitation, and dodged about the room 
to avoid capture. 

ft. A baby seven months old, a case of blepharospasm, 
was brought to my clinic by a German woman speaking 
no English. A physician took the child on the platform, 
pinioned its hands, and held it for my spray application 
upon the eyelids. In the grasp of a stranger, the infant 
cried before the current was started into action. The 
moment the sedative spray reached the lid of one eye she 
hushed into a calm like that of nursing. When I drew 
back the electrode she cried again. When the spray once 
more "suggested" to her the timeliness of drying her 
tears she did not hesitate to do it. When the treatment 
was over she cried tilt she got in the maternal arms again. 
What a beautiful illustration of the "psychic influence" 
of static electricity upon early childhood! 
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e. An Italian, unable tu speak English, was brnnght 
to me from a hospital with impaired mobility of the ami. 
Three nionthR previous he had dislocated the shoulder 
joint. He was seated on the static platform with bin 
back to the operator. He could see nothing of what waa 
done, and not a word was spoken. While I personallj 
ii))plied a few tentative sparks upon the spine and on tlie 
jiffected arm and shoulder, he sat serene and content, 
heanini; fttrwanl and glancinp around to the front I saw 
that he was smiling. Without intermitting llie treat- 
ment, I passed the electrode to a student at my side to 
do exactly as I bad done with the sparks. Ttit-* patieut 
ilid not see the transfer. No remark was made by either 
of us. In live see<)nds the Italian began to squirm. lie 
twisted his back as if 8<)niethiug "suggested" to him the 
idea of wanting to get away. I^ooking around at his face 
I now saw no smile, but an expression of "psychic inflti- 
ence" of absorbing interest. There was no doubt about 
it. His l)aok soon re8|M>nded so powerfully to the con- 
tinued "suggestions" of this "psychic" agent that I liad to 
take possession of the electrode to restore order. 

Thus we sw a rabbit, a baby and an Italian e(|iiully 
succumbing to the ''moral impressiveness" of the static 
machine. Hundreds of patients each year afford further 
proof in the same direction. 

204. In conducting the physician of this date through 
these "word -clinics" in eleclro-theraiM-ufics, I take it for 
granted that he wants to learn. The practitioner of to- 
day cannot be satisfied with the standard of genernl 
knowledge fifteen years ago. The net sum of lhiinrliral 
knowledge is not much greater now than it was then, an 
is well shown in the introductory chapter of my "Treat- 
ment of Disease by Klectric CurrentB," but there is cer- 
tainly a gniwth In the retjuiremenls of eltH-tro-thera- 
peutic prartici-. We are expected to make better use of 
theory as we obtain better means of apjdying it. 
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A manufacturer from a large WeBtprn city recently 
toll! rae that tifteeu years ago he cuiild hardly sell any 
kind of a battery to anybody but a quack. To-day fioinc 
of tlie best [ihyniciniis in his city and State were his ens- 
. tomere. With better customers he was able to make bet- 
ter goods, and the general improvement in api)aratu8 in 
ten years has been marked. The ne.\t stride forward in 
general advance will he aloDjj; the line of learninji how 
to use the improved ap]>aratus. So long as it is common 
for mere purchase to end the transaction, and while the 
majority of patients treated (?) by electricity are treated 
by men who have made no well-directed s4miy of scien- 
tific electro-therapeutics, progress will be slow. Rut 
there is progress. At least there is more business. Yet 
business that leans on ignoraui-e is not permanently sat- 
isfactory. Not very long ago a physician called at my 
- office to see if I knew of any one who would like to buy 
a new static machine cheap, lie had bought a fine ma- 
chine three months before. Tor two of the three mouths 
he had got no current at all out of it. lie was disgusted 
with it, and would "throw away a third of the cost." 

What was the trouble? Had the machine any defect? 
Xone that appeared. IHd he knmv how to operate it 
properly? Well, iiboiit like any beginner who "picks up" 
his inforuiation. Had he taken any clinical iuslruciion? 
No, Did he have my book ou the subject? No. Had he 
studied the subjerl in auy way? "Why, whar wiis tln-re 
to learn about it?" 

There are huudreds of similar cases all over the couu- 
try. The cost of a c<iurse of instruction would have been 
paid twice over by tin- loss he was willing to accept on 
the price of his useless purchase, but he did not want any 
instruction. It was of uo moment that he could make 
the machine earn several limes its cost every year after 
he learned how to use if. All he wanted was to get rid 
of it. I have no doubt that fully une-half the buyers of 
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static machines are disappointed in them, but until a 
reformation comes into the professional attitude towards 
study of the subject, there will be a large number of dis- 
gusted patients lost by abuse, and a considerable number 
of physicians who sacrifice their opportunity. 
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CHAPTER VI. 



LIST OF SPECIAL METHODS. 



Chief Methods for Use in Electro-Gynecology. — ^Author^s Complete Methods 
in Functional Sexual Atonies, Debilities and Other Deviations from 
Health. — Chief Non -Surgical Uses of Electricity in Eye, Ear, Nose and 
Throat Pathologies. 

In a few great fields of electro-therapeutic work, I will 
now name the methods of technique which the physician 
may practice until he is sufficiently familiar with them to 
competently treat patients. Effects vary with degrees 
of dosage, and tests should cover the range of current 
strength. 

Electro-Gynecology. 

Faradic and sinusoidal currents — 

1. Vaginal bi-polar faradization. 

2. Vaginal mono-polar faradization. 

Practice dosage and technique for different effects — 
analgesic, anti-congestive, tonic, sedative, alterative, nu- 
tritional, muscle-contracting, stimulating, etc. Sinu- 
soidal methods are exactly the same, the factor of quality 
being taken into account in the dosage of each current. 
Galvanic currents — 
Polar variations and dosage with the following 
methods: 

1. Percutaneous (pelvic). 
Constant current 
Interrupted. 
Swelling. 
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2. Vaginal, carbon ball. 
< 'onstant current, pusitive and negative. 

3. Vagina! hydro-elect rif douche. 

Effects vary with polarity, dosage and solution uaed. 

4. Intra-utcriue, 

Coiislant cnrrent, poBitive and negative. All doses. 

5. Electrolytic applications — 
Positive metallic electrolysis. 
Iodine and K. 1. electrolysis. 
Negative electrolysis for dilatation. 
Negative plectrolyRis Tor puncture. 

Ncg. electrolysis for nutritional alterative effecls. 

Neg. electrolysis for resolving and softening actions. 
Supplementary to these local methmis are also impor- 
tant static methods. While the above are few in num- 
ber, I may point out that the fingers of the hnnd are 
also few in number, but the uses thereof are great and 
many. It may also be remarked that some i>eopli- can 
use iheir hands more effectively than others. Each of 
the abiive local n)ethf)ds can be shaded into a »c<ire of 
variations. 



(JKSITI)-IRINARY. 

In the }![pui to-urinary tield, I dcnionittrate six elee- 
tr<htherapeutic methods of technique directed to the ra- 
tional and efficient treatment of sexual debility, func- 
tional imp«)tence and non-Kurgical prostatic conditions; 
the restoration of local nutrition, muscular tonicity, and 
vigor in cases of sexual debility; the sncces^iful ireatment 
of atonic states of the male sexual organs, including ]>r»- 
static irritability and coug4-stious, removal of effects of 
maslurbation, temporary sexual excesses and early 
stages of atrophy of the testicles and iieuis. 

Two imiMjrtant methods for the relief of pain, irrita- 
tions, congestions and certain other states of the rectum 
may also be cousi<Iered under this head. 
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1. Spinal; coil or sinusoidal currents, with varia- 
tions — 

Bipolar labile — stabile. 
Mono-polar labile — stabile. 
Rapidly interrupted. 
Rapidly interrupted, swelling. 

Dose to tone muscles, nerves, circulation; eliminate 
local congestions, tenderness, pain, etc. 

2. Spinal ; galvanic current — 

Positive, labile, with negative over solar plexus. 
Positive labile, with negative to G. U. organs. 
Positive stabile on lower centers. 
Constant current. 
Constant current, swelling. 
Constant current interrupted by tip. 
Constant current interrupted by rheotome. 
Constant current interrupted by rheotome. Test and 
vary rates, slow to fast. 

3. Combined galvanic and coil currents (tonic). 
Lumbar spine to genital organs: 
Constant. 

Interrupted. 
Swelling. 

4. Galvanic, coil, or sinusoidal currents. 
Lumbo-perineum application. 
Stabile. 

Labile. 

Constant. 

Swelling. 

Interrupted. 

Dosage and technique to be regulated for sedative 

effects, circulatory effects, muscular eCfects, nerve 

and nutrition eCfects. 

5. Coil, or sinusoidal curl-ents — 
Lumbo-prostatic application. 
Constant. 

Swelling. 
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Interrupted. 

6. 8tati(! eleetrii'ity — 
Author's sparker uii perineum. 

Sedative, or stimulating, sprays on perineum. 
Muscle-contractiQg or stimulatiDg xparks on peri- 
neum. 
Author's interrupted »tntic current to spinal centers. 

7. <.N>iI and sinusoidal currents — 
Mono-polar rectal application. 
CouBlaiit. 

Hwellin;;. 

Blow li]>. make and break. 

8. Interrupted direct static current. 

Autlior'a set of dilatini;; rectal electrodes employed 
by author's method of interrupted static current 
One of the most important varieties of special sta- 
tic technique. Employed without exposure of 
l>nrt» and with unique comfort and benefit in suit- 
able cases. 
JIuch of the disappointment to patients in this branch 
of work is due to an incomplete er|ui|)meut of currents 
and lack of skill in teclmitpie. I see no reason v-hy re- 
sults in this class of cases shouhl not averu;j;e as well as 
iu eieciro-;rynecology, iu which brilliant resulls ape the 
rule among competent i>ractitioners — certainly the rule 
in my own experience. If, however, I had only a gal- 
vanic and commcm faradic battery, I would not treat 
many sexual derelicts, but with an armamentarium em- 
bracing^ all currents, these cases may be accepted as con- 
fidently as the family physb-iun accepts other chronic bnt 
curable couditions. (irauted the proper skill, then i>ep- 
severance is (he essential factor in a fiiml "cure." 

During Ihe paxt three years I have profited much by 
experience In the treatment of functional disonlers of the 
male generative apparatus, and am now rarely disap* 
pointed iu the results of methtMls nelected fnim those 
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above specified, selected according to the needs of the in- 
dividual patient. 

Eye, EMXy Nose and Throat Methods. 



1. Stabile galvanic current to eye — 
Positive and negative. 
Constant. 

Slow reversals. 
Cautious dose regulation. 

2. Interrupted galvanic current for muscular contrac- 
tions. (Lids.) 

3. Metallic electrolysis to conjunctiva. 

4. Anaesthetic cataphoresis to tumor on lid. 

5. Stabile induction coil current to eye — 
Kapidly interrupted for sedative effects. 
Slowly interrupted for muscular contractions. 

6. Static spray to eyelid for sedative or tonic effects. 

7. Needle sparks to eyelid for tonic, or muscle-con- 
tracting effects. 

8. Sedative or tonic spray in auditory meatus, or to 
front or back of ear. 

9. Galvanic current to ear — 

Constant, with very cautious dose regulation. 
Positive and negative. 

10. Vibratory sound waves to ear via telephone re- 
ceiver operated by coil. 

11. Sedative-tonic and nutritional rapidly interrupted 
fine coil currents to mucous membrane of nose and 
throat by author's method. (Water contact.) 

12. Cupric electrolysis to mucous membrane of nose 
and throat. 

13. Constant galvanic currents to nasal cavities by 
douche method. 

14. Interrupted galvanic currents to nasal cavities by 
local electrode. 

15. Ozone application to nares by author's method. 
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16. Author's methods of static sprays and needle 
sparks over external nose and frontal region. 

17. Static sprays, frictions, needle sparks and single 
sparks, over all parts of the external netk and throat. 

18. Mono-polar and bi-polar applications to the larynx 
or other parts, with sinusoidal^ induction coil, or 
Leyden jar currents — 

Rapidly interrupted. 
Slowly interrupted. 
Swelling. 

19. Author's interrupted direct static current, local- 
ized on different parts of the vocal apparatus and 
sides of neck. 

Practice each of the above varieties of application. 
Test every alteration of dose, every degree of pressure, 
every rate of change, the management of the "indiffer- 
ent" electrode and the patient, until you become so ex- 
pert that your technique will inspire confidence in those 
who seek relief at your hands. Having once mastered 
all methods, the selective use of any one of them to meet 
indications presents no further difficulty. 
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CHAPTER VII. 

CANCEH OF THE TONGUE. UECISIVE PALLIATION 
WITH STATIC ELECTRICITY. 

A Clinical Rw-ord Settint; Forth Renulta.— An Important Contribution to the 
Trcatnipnt of Malignant and Noo<Mali^Bnt I'lrvrH lions. 

Any pbyt!i<riaD who will go to the library of tbp 
Academy of Mediuiiif. anil make an att*>nii>t to satisfy 
himself with the literature of epithelioma of the tongue, 
will need no excuse from me for repirtinfi Ihis single 
case in the permanent record of a book where it can easily 
be found when wanted. Moreover, in my "Manual <)f 8ta- 
tic Electricity" (1897), I state that the only function of 
this current in epithelioma i« possible relief of pain. 
With the ripening of ttkill ami the instruction of experi- 
ence I have since Icnrued thai miuli more ran be done 
for such a sufferer than I formerly coUBidereii possible, 
and I wish to revise thi- statement of my earlier b(H»k. 

April 11, 1900. Sir. (1. S. J^ -, age 51 years; marrietl. 

Das ihree grown children. For many years smoked six 
or seven, and of late years, from twelve to fifteen, cigars 
a day. Stopped when cancer was diagnosefl. Other 
habits excellent. No venereal history, A younger 
bntther died November 12, 1887, of cancer of the tongue, 
eight months after first notice, and three months after 
operation by a leading Xew York surgeon. States that 
no relief followed the radical operation; his brother re- 
mained unable to t^peak and without relief of pain, and 
rapidly failed. Has refused operation because of bin 



brother's experience and advice. Examination showed 
epithelioma uf left border of tongue, beginning a half 
inch from tip and extending bade two ini'heK. Was one 
inch wide at middle third, and deeply exeavatHl posle- 
riorl.v. It hud a raised, everted, uneven margin, ami ir- 
regular, exuberant granulations. Was surroundeil by a 
zone of induration, and the nodular maxH of the tumor 
looked irritable and mall<;iiunt. The floor of the mouth 
was infiltrated; frenum much swollen; Kublingual glands 
enlarged and Lard; Hub-maxillary gluud large as a 
pigeon's egg; parotid only Klightly affected. Tongue 
Hxed and powerless; could not lifl to his teeth; imimssible 
to pn)trude it for examination. Neck muscle.'* indurated, 
stiff and sore; could not (urn head freely; skin sore to 
touch; dreaded to shave. Pace emaciated and anxious; 
eyes yellow, marked cachexia, mind utterly despondent. 
Had lost thirty-five pounds in last seventy days. Pains 
had been Hvrtrf for six mouths; ''burning" in the (iinuir 
and "sharp and shooting" over the distribution of ihe 
fifth Tierve; ofien involved head an<l entire body dear to 
feet, i'omplete uplionia fmni April (i to date of visit; 
obdurate insomnia; complete anorexia; foiHl disgusts; for 
six months has not been able to masticate meat ami 
swallow it, owing to fixation of tongue. Fetor and ba«I 
tuste make nearly all foods repulsive. In addition to 
agouising ]>atus has suffenil fn>m active salivation, soak- 
ing nightly eight to ten large pads of thick absorbeut cot- 
lou. Began iiuirphine six months ago; three months ago 
his pliysician began loc-il use of 5 ])er c-etit. cocaine solu- 
tion. Diet chiefly whiskey, eggs and such liquids as he 
rould take when relief pi'rmitted. 

Il had become im]H)SHible to obtain relief from drugs. 
He would souk his eutire tongue as deep as he could get 
it intf» cocaine for two hours without affecting Ihe pain at 
all. Spends his entire day i)aiuting the tongue with eo- 
caine solution. Narcotics had ceased to afford sleep, and 
lit* would begin at 7 P. M. to sip whiskey, often "taking 
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nearly a quart bottlo" before he coulrl Snallj get asleep. 
Comptained of extreme exhaustion; was "worn out"; 
i-ouli] barely {-et tu my office; so weak and emaciated was 
lie (hat a fair prognosis nave him not more than a month 
of life. The extensive glandular involvement indicated 
prave mutilation in case of surgery, and my sole effort at 
first was directed to relief of pain, \o assurances what- 
ever were given him. He received no suggestions or 
promises of benefit. My hopeful experience with tuber- 
culosis of glands and skin, with chronic ulcerations; with 
a cancer of the rectum, the paias of incurable pathology, 
and many conditions associated with great exhaustion 
and grave suffering, led me to turn to static electricity. 
It was effective. Results of treatment after coming to 
author have been as follows: 

April U. First trentm<'nt removed all pain, stiffness 
and soreness of neck muscles and sense of fatigue, and 
refreshed the exhausted nervous system. I urged him 
to stop all cocaine, whiskey and drugs, and to take all the 
liqnid nourishment he conld. He declared ttiat be could 
get no sleep at all without wiiiskey, and coulcl swallow 
nothing now but whiskey and fj,'gn. lli- was adviseil to 
try, and report. 

April 12. IJepopts thai he left my office at a o'clock 
P. JI, yesterday free fniui pain, and got better all the way 
home-^an hour's journey. The sub-maxillary enlarge- 
ment has re<luced one half, Ihe upck muscles lost their 
•■hide-houud" feeling and wen- free, and he ronld mnrr 
li'iM timtjiu-. Some power of speech returued, and he felt 
stronger. Hle])l three ami a half hours without whiskey 
or cocaine; w<ike at 1 ;30 A. M., oud had "some pain, but 
soon slept again, anil ilid not awake till moruing. Went 
to business and liad no pain till *^ o'clock, (lot through 
(he day with but oue application of cocaiue. 

April 13. IJepoi-ls that on reaching home after second 
treatment he fell drowsy and n-tirifl al 8 o'clock. Slept 
naturally till 5 A. M. without drugs or pain. At A. M. 



pain returued severely, and bad to use <'<>ca)Qe all day. 
I'pper and lower teeth (bicnupide) indented the tumor 
and made it very sore. Treatment removed all pain and 
goreiieK)4. Canie in exceedingly exhaii8ted by biH day's 
work, and left with the following remark to a pbyBieiau 
present: "I feel refreshe*!, an if I bad just woke from a 
nap, bad a batb, and put on a clean suit of clothes." A 
few momeuts after treatment he met an aoijuaintauee, 
who at once came to me and reported: "I have just met 

Mr. J ; the change in his face i» like that of a man 

who had been under senteiiee of death and has just got 
notice of a reprieve." 

April 14. Toor report. Poor sleep; much pain. Had 
to drink whiskey and use cocaine. Pace pale; is vpiy 
ucrvons; fahititl before he was half through treatment, 
and was diHunKsed an bo])eleHN and not asked to return 
again. I never expected lo see him ufler this visit. Ilia 
grave condition seeme<l beyond relief. Two phyRiciHu:^ 
present shared this opinion, and renmrked that 1m- wouhl 
probably never again get here. This was his last use of 
whiskey. 

April 17. Returned for fifth treatment, with a fair re- 
[Mtrt. Had leB» pain. Thongh wakeful at night, baa 
been fairly eomfortable; seance relieved all disturbing 
symploms. 

v\pril IS. IteiMirts: lias used no cocaine for Iwo days, 
the first lime in three nnm(bs that he was able to omit itii 
use. Slept well without whiskey. "Is getting a big ap- 
petite." Voice growing fuller and strcmger, ami he uses 
it all day in Stock Kxchange telephone work, which is a 
great strain. Still talks us if tongue-tied, but enunela- 
lir>n is good. When he reaches home he feels like a nap; 
gets one, and awakes refreshed. On ins[H*ction llw* opi- 
thelioniia b)oks paler and less irritable. 

April in. fiood 1-eport. No cocaine; fair sleep; can 
proiude tongue a half iueh over teeth. Has gained eight 
pounds in weight. Salivation bus changed in qnalitf. 
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Is getting Dinre iiiucuuh HDil less watery. Salivation is 
now his ''chief tnttible" at nijtht. bnt he soaks only sis 
Turkish towelling squares instead of ten pads of absorb- 
ent cotton. 

April 20. Eighth visit. Pains are slight and rare; 
sleeps well; estimates tongue to be 25 per cent, smaller 
than before coming to uie. It looks on inspection as if 
vicatriziiKj at anterior margin. Can rub neck muscles and 
shave withont soreness; can protrude tongue beyond lips; 
appetite Al. No more fetor or foul taste since first 
visits. Teeth do not now deol tumor or make it sore, 
Salivatiou is rednring; glHUils are smaller; color iif face 
markedly improved, "flas had three days of great relief 
and comfort." As be has entirely stopped all use of 
whiskey, cocaine and other drugs and does not miss them, 
no further reference to (hem will be made unless he re- 
lapses. He "enjoys his treatment" and is eager to re- 
ceive it. 

April 23. Held up well during the three days since 
last treatment, but "touelieil the tip of his tongue once 
with cocaine," and was sorry he did it, as the pain was 
but momentary. (This was the last use nf cocaine up to 
date of writing.) Eats and sleei)s well. "Sleep is nat- 
ural and restful." 

April 24. Face now shows animation aad decided gain 
in color. Oain in conditicm and in all symptoms goes on. 
Pain very rare and is cmly a sharp dart at long intervals; 
salivation getting less. '-Eujuys seance." Voice has im- 
provetl uoliceably during last three days, (Jlands are 
very small nov.' on palpation. 

April 25. Eleventh treatment. Oood reiHtrt. lias 
had a few sharji, shouting pains In fifth n<>rve; weight, 
138 1-2 pciumls, a gain of ten antl a half pounds in thirteen 
days. <li>od appetite and relish for fimd. Eats uuurish- 
ing souim, eggs, bread and butter, vegetables, strawberry 
shortcake, cen-als, milk, etc., "but has not tried beef- 
steak yet." Sleeps well; is more vigorous and is losing 
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the cachetic facien. Examined to-da.v by Dr. H., who 
was present April 14, when Mr. J. fainted. Dr. n. noted 
"a great imjmtvement. Tumor appeared amaller, paler 
and RH if ciffitri:iii(j." 

April 2fi. Gains decisively. Uses voice all day from 
10 to 3 oVIm-k, and yets tired; but each treatment re- 
freshes. Can get no change in occupation, and mnsi work 
hard i>r lose Ids place. Anicniation sounds leas and letui 
as if he held n pebble iu his mouth. The grauulatioDH of 
tumor look much less exul)erant, and color has paled still 
more. Mobility of tongue inereasi'd. ('an nuw open 
mouth wide and manape tongue so as to permit better ex- 
aminaticm and more thonmgh treatment. 

April 27. To-day at lunch he ate "a large plate of roast 
beef" fnr Hie first time iu sis iiianlhs. Head and neck 
freely movable in all directions. Glands reduced to a 
mere shot in sisie, excejit the sub-maxillary, which is still 
about as large as a pea. The whole glandular liivolve- 
inent mid intlltrattoi) arouud tumor has been so far con- 
trolled, reduced and relieved nf symptoms. HalivatioQ ie 
reduced renuirkably. Last night he only used "one 
stjuareof towelling im pillnw, instead of six, recpiired two 
weeks ago." Slentnl stale and pliysicial rondiliuii are con- 
vincing proofs of tlu" decisive palliation secured. .Mr. ,1. 
fi'cls as if there was "a third less tongue in his mouth," 
and the former swollen state has been removed. Three 
close iibserven* estimate that growth is n-duced one-third. 

April 2S, (Fourteenth treatment.) Last night n-tireii 
sleepy at S o'clock. Hlept till 3 A. M., woke uji, turned 
over, shifted towel under cheek, and went to sleep agaio 
at onee. Did not wake til] .5:30 A. M- Kejairta: 
"Tongue has a sense of roatrarfinfj. Feels as if it was 
getting smaller dally. It has never felt so well before 
8inc4> I was first sick. Am losing all tired feeling. Fetor 
of breath has been practically absent. My cuming for 
treatment is like a calf running to Its milk. While being 
treated I am in clover. The benefit is so decisive that I 
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am a surprise to all my family. My oldest boy said last 
night: 'I>on't you think you ought to go sit on the sofa 
and have a talk with yourself to aee if you are the same 
man that was nrouuil here two weeks ago?' " 

At this date the palliation secured presents the follow- 
ing features: 

Relief from the constant agonizing pain and suffering. 

Keturn of appetite, relish for food and power to eat a 
iiiixeil diet. 

Iletiirn of natural sleep without narcoties. 

Ticturii of speech and use of the voice, 

rnutrol of salivation to nearly normal. 

Dewiorizatiou of fetor. 

Reduction of inflltratious around the tumor. 

Lessening of cachexia. 

Omission of all drugs. 

Emaciation stojiped and gain in weight. 

lmpn)ved mobility in tongue and neck muscles. 

Mental state changeil from utter despair to comfort. 

Physical state changed from profound debility to ca- 
pacity for active work. 

Reduction in size of tumor fully one-thini. 

Before coming to rue this ease was seen or treated by 
seven physiciaus Ipatienfs statement), and wliile under 
my care has been examined by ten others. Tlie thera- 
peutic actions at work apj>ear to be of a nutritioiial char- 
acter. Uriural technique has been directed to improving 
general nutrition and iniien-ation. Loral technique has 
been directed to meet i<M-al indications. Impri>vement8 
have been in resjwnse to direct methods. Ozone has been 
a factor in deodorizing, and probably in other ways. All 
drugs were withdrawn, as i)er above record, and the sole 
means of treatment s(» far has been ittatic rlfrfrinlif. 

April 30. Ucjiorls: After lust treatment went home 
and to bed; had four hours' good sleep; woke at 12:20 
o'clock with shooting pains from occiput to vertex. Made 
him very nervous. Seemt^I to start from sub-maxillary 
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gland, whifh got suddfnlj large and very hard. Pain 
lasted twelve hours, till noon yesterday. Then (Sunday 
aooii) he took a bowl of soup, lay down and Blept till 5 
o'elofk P. SI, t'sed no drugs. On awakening, posterior 
scalp was sore to tom-b. Hurt to eomb hair. Tongue 
gave no distrei^s, bat a tensive drawing towards subiiiax- 
illary gland gradually increased anil became annoying, 
and ha« C(tDtinued to-day. Yesterday A. M., on rinaitig 
out mouth, he discharge*! a little clotted blood for (he 
first time. It relieved the pressure. Last night slept 
from 8 P. M. to 3 \. M., and then cat-napiH-d till morning. 
No pain. Feels first rate to-day, except Ihe drawing on 
side of tongue and soreness in scalp. The lingual glund 
ciiuuot be fell now. Feel one siuall gland behind angle 
of jaw. rUd not lose strength. "Pain" now means mod- 
erate pain, and he never again suffered the prostrating 
iinil ugoi]i7,ing pains that were abated by my first treat- 
ment. On cai-efiil examination to-day by three physicians 
pivwnt, decided reduction is noted, chiefly in width and 
thickness. The whole mass is certainly oue-third less 
than on tirwt i-isil. Treatment relieved all symptoms, 
softened the snh-niaxillary mass and reduced it to size of 
pea. Left oDice feeling Al. 

.May \. lOxlension I<» swb-maxillary nggravateR, Had 
no pain in tongue, but was wakeful and distressed in 
head, similar to last rei^rt, though much less severely. 
Salivation is not increased, and no hmger amounts to 
anything. Weighed, Lost two and one-half pounds, ac- 
counted for by diniiuished appetite and nutrition during 
the llire<» days of aggravation. Treatment gave entire 
relii'f from local symptoms, with a general tonic effect 
as usual. After seance the sub-maxillury mass was re- 
duced tfi the sixe of a shot. 

May 2. I{e[H»rts: .\gain hungry and eating welij 
slept A I from » P. .M. to 5 \. .M. Salivation nil. Very 
much less of the occipital soreness. 

May ■!. Slept Al; salivation normal; did not ase any 
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(owel to protect pillow last night. Hungry and relishing 
his food. No Khootiu}; pains. Thf> most comfortable 
three weeks he has known in a j'ear. Does not miss co- 
caine or morphine, and feels much better since he stopped 
them. Ih now up to his best state of imprt>vement so far. 
' Left feeling delighted with his comfort. 

May 4. IJt'st report yet. No salivation last nighL To- 
day had a few shooting pains and a little soreness of 
scalp, but whole condition is fine. At lunch ate large 
plate of roast beef, vegetables, strawberry shortcake, etc., 
making a hearty meal. Tensive drawing on tongue is 
al)sent; has a continued sense of reduction in size of 
tumor; it looks less irritable; has gained greatly in vigor; 
facies show marked impnivement; cachectic appearance 
almost gone; voice clearer; articulation quite distinct; is 
now in better state than last November, when his rapid 
down grade began. 

May 5. Slept O. K. Some gelatinous saliva collected 
in mouth once during night. Eats well. To-day had 
quite a good deal of shooting pain and some burning on 
front of tongue. Occiput sore also. No relapse, and on 
the whole not a bad reiK>rt. It seems proved so far that 
treatment can keep him practically free from pain, and 
can abate and nearly control all the symptoms of his can- 
cer. Has been examined at almost every visit by other 
physicians, who concur in saying that Ihey never heard 
(if equal palliation. 

May 7. Saturday P. M. rode lioiue in open car; day 
chilly; caught cold; felt nervous aggravation; "tongue 
itched as if healing"; had increase of gelatinous saliva; 
to»jk no drugs; craves something soothing in his moutli, 
and now uses listerine, 1-5; formerly used dilute carbolic, 
but since heginniug static has harl no need of any mouili 

wash till now; Dr. , who saw Mr. .1. two weeks ago 

and to-day, notes "decided improvement in physical con- 
liition and color of face, and in appearance of tumor. 
The neoplasm looks paler, less maligoant, and as if it was 
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licaliug. There is a marked reduction in size." At this 
seance tbree other physicians concur in the above. In 
the tumor itself the white punctuate granulations ami the 
dark bluish areas are k"D<'; "*f larfje excavaliou is re- 
duced oue-half ; the color of the masM is modified to nearly 
that of normal mucous membrane; the iuflumiuator;^' a|>- 
[M?arauce is wholly abseut, and m'URation i« returning. 
Previously, he would not have fell a hot iron; now feels 
each application of mild static. 

May 8, Wakeful last night without apparent cause; 
tongue gave no real trouble; scalp sore to-day again; his 
most exhausted day since first week of my trentnu-ut; loss 
since last weight half a pound; had fetor once to-day for 
first time since April 12; facies anxious; sub-maxillary 
mass hard; it is always reduced by treatment to a frac- 
tion of size before seance, and is softened, becomes almost 
absorbed while i-ecumbent in bed, but gradually fills up 
during the day till he arrives for treatment at 4:30 I*. JI. 
This behavior of the yet small mass indicates that it is an 
intiltration and not new gmwtb. The day has been 
humid, hot and trying to all, and his work is especially 
taxing to a man in fair health. lie operates a Stock Ex- 
change telephone from 10 to 3 o'clock, and not only has 
to talk and repeat orders constantly, but is under great 
ner\-oU8 tension to avoid mistakes. He laid off fnmi this 
work when his voice failed before coming to me. but two 
treatments so far toned his vocal organs that he ri'«unie<I 
work, although lie talks now as if somewhat tongm^tie*!. 
lie is also bookkeeper and manager of a department, and 
does a severe day's work by the aid of the general tonic 
treatment which I add to my htcul aiiplications. To-tlay 
he was asked by a visiting physician how the relief he 
formerly got from anmlynes compared wilh the relief de- 
riveil from static electricity. He miid: "There is no 
comparison. To get any relief from drugs had become ft 
constant fight. 1 have soaked my tongue in the cocaine 
wdntion for two hours befon* It would begin to take ef- 
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feet. In the evening 1 would begin at 7 o'clock, and it 
would be 11 or 12 o'clock before I got enough whiB- 
key and oocaiue to let me get to sleep. I felt 
worse for the drugs, but could not do without them. 
While they dulled the pain for a time, they m-t up an 
awful state of discomfort, so that I wan failing rapidly. I 
do not see how I eoulJ have lived a mouth longer in that 
way. Now I get a perfect relief in five minutes that is 
like nature. It makes me feel naturally well and re- 
freshed and the benefit lasts longer than the drugs I 
used. After drugs the pains came back as bad as ever in 
a couple of hours. After this treatment the first two or 
three times they have never been so bad and what little 
pain I have now is nothing." 

May 10, Having had two wakeful nights he was so 
sleepy when Exchange closeil that his employer let him 
oBE early to go home and sleep. He slept till dinner, and 
after dinner went at once to bed and slept finely til! 
morning. Had some few shooting pains in tongue and a 
little soreness in scalp. Was also a little tired, but re- 
ported on the whole a great amelioration of all his symp- 
toms. Has a better color in his face and says that the 
toBgoe feels constantly as if "healing." I^eft feeling best 
of any recent treatment. Is eating well, good appetite 
and relish for food, gains a little in control of tongue and 
articulation. Has caught up all he relapsed and more. 

May 11. Best report yet. No pains; good sleep; good 
appetite; good energy'. Qa<l more salvation iast night 
than of late and used two towels on pillow, but did not 
soak them much. "Has not had an hour or minute since 
last treatment that he has not felt himself getting bet- 
ter." The tumor itches and has sensation in it now. 
l''iicies has no appearance of "caehexia"; l(M)ks like a man 
who had been sic-k and was still wasted, but the sallow 
cachexia has given place to a good color. The sub-muxil- 
lary enlargement has given ni> 1 rouble. Is delighted. Dr. 
examined sub-umxiHary mass and s(ate»l that it 



was not more than one-sixtb as large as when he palpatod 
last and it was also softer. Mobility of toDpie i» slightly 
iuLTeased. This begins his eeeond month of treatment 
with static electricity alone. 

May V2. I-ast night slept nine hoars without waking; 
woke with bad taste in mouth; tumor also began to burn; 
fetor, burning and the bad taste recurred at momentii 
several times during the day, the burning being wowe 
than before in two weeks. Is also tired and his eyes ache. 
Troubled with flatulence and indigestion. (Ordered pre- 
scription, which he took for a few days.) Local treatment 
always stops the "burning" when he brings it to the office 
in less than thirty seconds. Can protrude tongue half- 
inch beyond lips, but cannot lift it. Feels tied to tloor of 
mouth. The tumor on the tongue, which I can directly 
reach by my local application, is growing paler, smaller 
aud smoother. But the thick niasB under the Bide of the 
tongue in the floor of the mouth and with glandular ex- 
tension is not reducing and I cannot reach these tissues 
liirectly. The action of the current on exposed tissues is 
remarkable and iteems decisively controlling, but where t 
must treat the parts througli skin and muscles the effects 
seem little more than relief of symptoms. Tonlay "f^t 
like a new man." Has gained back h\» late loss of weight. 
8ub-max. to-day was hard and size of large pea. In his 
straight nine hours* sleep last night he did not wet the 
towel on his pillow with any Balivation. 

May 14. Slept all Saturday night, was nervous Sun- 
day, worse towards eve, and slept poorly last night. Very- 
hot and humid weather. No jiainK. Tongue burnt a lit- 
tle (o-day. I'elt stronger, had the best Kunday he has bad 
and feels less used up after work than any time yet. Re- 
ports that small pieces of the tunmr an' sloughing oflf. 
Are like nodules of rubber or gristle. Tumor grows stead- 
ily smaller, is re^liiced in dejtth one-half, in width one* 
third, and but little in length. 

May 13. Slept only fair last night ; napped two boara* , 
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and woke and napiHMl alU*riiatel,v till inoniiu^', but had 
no Buffering. Night was thi' hottest of the season and 
heat was his only couiplaint. Now eats anytliing. Chews 
meat, but has to assist deghititiiin owing to lack of mobil- 
ity of tongue. HalivatioD last night used two towelH. At 
10:30 oV'loek A. M. soreneBs in oedpital sealp began, gut 
worsp as day progressed, till he reached office and treat- 
ment relieved. Was the worst be had so far since first 
attack. Another decolorized nodule separated to-day. 
Granulations of the tunntr gain in appearance of health. 
Feels better all over, has more energy, appetite good, eats 
well, except when he has pain. The only paiii he has had 
of late has bwn the scalp soreness, which appears to be 
in part related to state of digestion and in part related to 
the grandular involvement. 

May 16. Bright and smiling. Best report yet. Xlia 
only distress was the occipital distress, which came im at 
2 r, il., but was only a fourth as severe as yesterday. 
Worked hard all day. Neither gland nor tongue gave any 
trouble and his face has never hMiked so well before. 
After seance he spoke in his full natural voice for the 
first time since the neoplasm affected his articulation. 

Sfay 17, Wakeful last night, bii( no pain. To^lay had 
about one-(]Uarter the occipital soreness of yesterday. 
Weighed; gain one-half i>onnd. Floids all improvement. 
Tumor looks redder to-day, and the granulations in front 
are more pointed. Did not like its apiM-arance so well 
as of late. Voice also husky and not up to standard. 
Treatment restored usual sense of well-bf-ing and cleared 
voice. 

May 18. Slept all night .\1. To-day had some occipital 
soreness, but no other trT)uble. Tumor looks more irri- 
table; many of the granulations are getting pointed. Was 
Been to-day by surgeon who assisteii in oiH-ration on 
brother of Mr. J. Expressed no opinion as to final out- 
come, but as to present results said: "It is remarkable. 
Would not believe it if I had not seen it and heard uo 
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mufli corroboratiTe evidence." Four other jtliysieiaoB 
pri'sent line) watched tbe case from llie start and cou- 
firnied rei)orU-d yaiii to date. 

May 111. Points of ^aniilations are sloughing off the 
tumor. Had no pain in tonjiue, but had occipital sori"- 
nesB all daj. Was hi« only complaint. It irritattw ami 
taken away appetite wlieu it i» severe. After seance felt 
better than after any previous treatment. Sensation in 
(he tumor becomes keener. 

Slay 21. Ite|M»n8 a nervous SHmlay, a few shooting 
pains, some one-sided sort^ness of scalp. No other com- 
plaints. At present some rapid change appears to be 
taking place in the tumor, but whether for better or 
worse is hard to say. There is no doubt that the tumor 
is shrinking, but lie does not gain any more weight and 
voice n-niains same. Is tongue-tied by the mass and at- 
tachmenls under the tongue. Tlolds his general vigor 
and works hard every day. 

May 23. (iooil report. No complaints. Ealsand sleeps 
well now and appears to have gotten away from the irri- 
tations that begun three weeks ago, Says he feels SO irt 
cent, belter than he did five days ago. Tumor has a good 
color. The point at anterior edge of stilcns has pedncul- 
lated and is now like a small tear. Faci- gains in color 
and vigor. The faint marking across tumor ixiinted oat 

by I>r. H two weeks ago as a line of denuircatiun is 

now a jdain white line, and he predicts that lln- front 
patch, the size of a nickle, will soon be se<[uesl rated. Jlr. 

,T- -'s general to,ne hat* improved so far in [iroportion 

us I have nbated the pains and the soreness of the scalp, 
showing that the ravages of cancer are not so much the 
direct action of the growth as the secondary cfTerta of 
pains which cut down nutriti<Hi by preventing it. The 
inhibition of apix-tlte and digt^Mon and sleep by the pe- 
culiar agony of his pains more nearly nccounted for hia 
rapid decline prior lr» my tn*atnient than the siz<' of tbc 
tumor or its direct infiueoce. 
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.May 2(i. "Better in every way." Thia has been -biB 
beHl, though busiest, week. Says tumor is now reduced 
to size it was last August, nine months ago. On night of 
May 24, he wolve up with a hemorrhage from tongue of 
about two or three lablespoonfuls. Had no pain, no 
symptoms, and the bleeding api>eared to ease the rem- 
nant of the ot'cipital soreness whieh had been getting less 
and less all the week. Another small piece sloughed oEF 
the tumor. Ease in eating and swallowing slowly im- 
proves. 

May 31. lias beeu too busy to attend since last date. 
Had a good Sunday. On the 28th did not leave office till 
7:30 P. M. and excited stock market has kept hira under 
great tension. At 5:30 P. M. yesterday began to get 
fidgetty and an hour later began to have pains. Some 
soreness returned in the scalp and shooting pains in 
tongue. All day at intervals of one-quarter hour has had 
one or two stabs shoot from tumor to back of throat for 
the first time since static controlled them at the begin- 
ning. Tongue very thickly coated, very constipated, two 
large doses of cathartic failed. Has also sense of fatigue 
and debility long absent from his reports. Weighed and 
holds gain. Treatment not only refreshed liim in every 
way to-day, but inducini a sense of impending action of 
the bftwels. No drugs pn-scribed, 

June 1. Hud to hurry home to \V. C, aud though bis 
previous stool had been like hard bullets, he had a free 
mushy evacuation and an<»thep in the morning. Day was 
\'ery hot and his work heavy, but held his own. Tuuior 
burned some all to-day. Sub-maxillary mass is slightly 
larger, but gives no trouble. Did not sleeji very well. 
When he misses regular treatment he has not appeared 
to lose any ground. The tumor never starts to grow, but 
always shows gain. 

June 2. Slept finely; woke only once till be was called 
at 7 .\. M. for breakfast ; had good stiwd ; tongue less yel- 
low; facial <-olor now good and liiJs full of red blood; no 
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cachexia, but luoks like a man who had heeu siok and 
overworked and was not yet built up. The heat, perspi- 
ration and hard work he does may be the reason why he 
gains no more weight. Had some Buiall burning in tumor 
and soreness in scalp, but treatment removed as uKuaT. 

June 4. Bowels act better; no special pain or eom- 
plaint; tumtjr looks smaller; measures one-half original 
width; has receded three-eighths inch from anterior lim- 
it; the deep eulcus is now shallow and small, but two 
nodules have risen high above the level of inner border 
near the front. One looks as if getting ready to slough 
off. Was wakeful last night. 

June 5. Weight same as last report. Has been weighed 
each week on standard Fairbanks' scales. Does not gain 
more, but holds what he gained at first. Had another 
discharge of blood, same as on May 2(1. Slept fairly; 
enjoys his food; scalp has been less sore; feels decidedly 
more energy as each week goes by. Bowels act better; 
the tumor crests up more on the inner border and is 
getting like a miniature rooster comb. Uapid growth and 
change is a marketl feature of such segments of the tumor 
as seem to suddenly take on action. An aggravation has 
has been rare and most of the changes have been for 
the better. To-day he remarked: "My relief that you 
give me compares with the best I got from drags as 100 
to 1." Tumor is now very narrow posteriorly. Inclusive 
length now measures one and an eighth inches, greati-Bt 
widlh is nine-sixteenths inch, and the total mass above 
the floor of the mouth is but a fracfion of the tumor on 
April 11. 

June 6. Tumor looks best to-day that I have evpr seen 
it, but he reports poorly. Bad sleep; increased iiaHTa* 
tlou; some o<«ing of blood; scalp sore; burning in tongue; 
debility. To-day very hot and humid. The "coxcomb" of 
the tumor has smoothed down; color good, ami whole 
tumor now looks like healthy granulation tissue except 
that some iMirtions are paler. In reports of bis disturb- , 
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iDg syiuptoms, wliicb are citt-d Iicre exaetly as he gave 
tbfni at each visit, it sliuuld be noted that tliey are all 
removeO by treatment and pemaiu abBcnt for tbe balance 
of the day and only t-ome on gradually during tbe follow- 
ing afternoon. He does not feel tbe ueed of any anodyne 
or drug of any kiod, a^ wbat distress be bats in mild in 
degree and easily tolerated. 

June 7. Slept fairly, but to-day has had more severe 
soreness in sralp. This symptom he refers to the sub- 
maxillary mass, whifh is not controlled as well as the 
tumor, which can be directly treated, if gets soft and 
after the night In bed it is a mere sh(tt in size, but tills up 
during tbe day, and when he reaches office at 4:30 P, M. 
is size of large marrowfoot pea now. Is not adherent to 
the skin. Action of bowels now about normal; has bad 
three special treatments only for his Inte constipation, 
and seems to require uo more. 

June H. Slept fairly; appetite normal; tumor smaller; 
but from 2 to 4 o'clock this P. M. was quite distressed by 
sore -scalp and burning in tongue. 

June 9. Better report. Bowels regular and splendid 
action. Tongue much cleaner. Had more salivation last 
night than usual. The crest of tumor now seems higher, 
but thinner. Is now rapidly shortening. Formerly cov- 
ered teeth in frout and was indented by them. Also cov- 
ered tbe rear molar. Now fills only the space of the miss- 
ing teeth. Sub-maxillary mass is hard and does not now 
reduce by treatment as formerly. Is also fixed, though 
not adherent to tbe skin. 

June 12. Weighs same as last report. Is very "tongue- 
lied" now in bis speech and tongue is so much less mobile 
(but be will quit solid TimkI, owing to the diHicuity of pass- 
ing it back over tbe tongue f<ir deglutition. No pains. 
Had soreness in scalp. Tumor is fast receding; is now so 
thin and smooth at the outer margin of the entire tongue 
that it. looks almost as if it had been shaved off with a 
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knife. The creBt at the inner anterior remnant of growl li 
is thinner, higher ami appears about to slough off. 

June 14. Feels stronger, lias less irritability left 
from Ihe old effects of t-oeaine. Averages better. Doeu 
not lose any part of his gains when he omits treatment. 
Keporta that he has had some pains in his tongue, but 
they were entirely different from the caneer pains anil 
felt more like "contrat-tionp," "as if something was at 
work trying to crowd the tumor out," Timuir i« now very 
thin from wide to side and very greatly ifdueed in total 
mass. Is smooth over most of the surfaee and has cracked 
around the base of the crest as if sloughing off. I can lift 
up part of Hie crest with the point of the electrode. 

June 15. (io<hI report all but sore scalp. Sub-max. 
mass feels less fixed; is smaller than for the last three 
weeks and voice is less tongue-tied. Bowels goods. Tu- 
mor now hul a small fragment of original size, so far as 
the eye can see. What is under the tongue I do not know. 
To visiting physicians each week of his treatment hfut 
shown a striking change. 

.Tune IS. fame in strong and cheerful. Voice nearer 
normal than at any time save once. Salivation is more 
watery and less like jelly, though when this symptom in 
mentioned at all it is trilling compared with the great 
outpour of the glands prior to my treatment. To-day he 
n-ports a llltle increase. Sub-max. mass now appears to 
be reducing. Kew disturbing symptoms and no com- 
plaint. Mas spit out a little clotted bltHid on waking lust 
four mornings. Crest of linnor is higliest it has yet been; 
rises full one-elghlh inch clean from surface of tongu« 
and is alt there is left of the original neoplasm of the 
tongue. The siile of the tongu** now is smooth and red, 
and looks as if it wonhl soon resume a normal mucous 
membrane. Howels eostivf and rept-aled special abdomi- 
ual apidieatfoti. 

June 21. Side of tongue is fast paling and taking on 
normal api>earance. Faee looks better. OeBt of the small 
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remnant of the growth is very lose and will fall off noon. 
Salivation less. Scalp some sore. Siib-max. still enlarged 
but all conditionH are improvtMl. 

June 25. Very little pain. Lout one pound since last 
report of weight. Has no complainl. Tongue hjoks much 
better to-iia,v than on last visit. Bowels move daily and 
fine. No coating on tongue of late. Sub-max. mass now 
remains full size all the time. Does uot absorb during 
night as at first and has assumed a different eharaeter. 

June 28. Sleep poor. Extreme hot weather very de- 
pressing to all. Was tired when he came in. Treatment 
refreshed finely, as usual. His endurance of work during 
the unusual heat of this June is remarkable for a man 
who was sent home to languish a few weeks and die by 
his employer just before April 11, when he first came 
to me. This makes his fiftietli treatment to date. 

June 29. Same report as last, but slept better. 

July 2. Sleejw better. Feels worse to-day. Is depressed 
and uervous. Salivation smells foul for the first time 
siiH-e tn-atment corrected fetor, Sub-niax. mass is larger 
and lias a new tump beside it the size of a pea and hard. 
Tumor shows line of demarcation at base of remaining 
portion, which is the area of a silver dime ouly. Treat- 
ment toned up as usual. 

July 3. Went home feeling well and slept well. Has 
uot had any soreness of scalp since I last noted it, Juue 
21. Now keeps verj- fidgetty and nervous. To-day has 
had many pains in throat. Has no <-raving for any drugs. 

July 7. Weighed and holds same as last rejxjrt. 
Sleeps fairly well; voice is now thicker; sub-maxillarj- 
Inmp is decidedly larger this last week and is now re- 
lapsed to about the size il was at his first visit, 

July 13. "Been too busy li> come for treatmeut." No 
loss of any kind since last report. FTas gc»t along very 
well. Sub-max. about same as last visit. Tumor is a lit- 
tle smaller in area, but a little higher in the crest. 

July 18. Has been too busy to come, as other employees 
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are taking racations. Ua» held up Btreiigtb despite hot 
wave and extra wurk. Xo special fonipluint, exoept that 
tlie Kub-iuHxilliiry niass in larger and hard aud for the lust 
fi'W uipiits salivation has been increased. Since the sec- 
ond day of Jnly the heal has been severe and he has had 
but five treatments, when he shonid have been treated 
as near dail.v as )HissibU>. 

At this date my pers*tnal tr<'atment was slopped by 
my leHving the city on my vacation. lu these clinical re- 
ports of his condition at each visil nothiog has been 
omitte<l. All his unfavorable rei>nrts and changes have 
been given fully, ray purpose being not to make out ii 
<'a8e for static electricity, but to picture the exact career 
of the patient from my first treatment to the last. It has 
been ilifticull to restrnin the hopes of the patieul and to 
convince him that even so great palliation does not neees- 
sarily mean recovery. Ro far as the primary neoplasm of 
the tongue is concerned, alt physicians wlio have seen 
the case have agreed that the visible appearance and 
course of the healing process seemed to point to entire 
resolution by granulation. The barrier of the skin be- 
tween current action and the erratic grunduliir involve- 
ment has prevented the same kind of treatment und the 
only practical external methods have not been so effica- 
cious as the diivet attack on the tongue. During (he 
remaining hot weather, at work and without my ireat- 
nieiit, he will probably lose ground rapidly. Vet he has 
had about KHI days' respite from his former agony; has 
been able to work; has averaged a very tolerable state of 
comfort. And has been brought fnmi the verge of the 
grave to a state of general health and vigor equal to his 
state mori- than a year ago. To this decisive palliation by 
statii' elertrielly there have been no drawbacks whatever. 
The tn'atment is always a delight to him and gives physi- 
ological relief with no disturbing or secondary reaction. 

From the study of eases of lupus and tiilierculons le- 
sions of the skin reported treated by X-rays and other 
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cam's by "ultra-viitlel ligbt," it ajipcars to me that the 
advantages in favor of direct applientioiis of static elec- 
tricity are decisive. As a flexible, dosable, controllable, 
accurate, efficient ami practical therapeutic a<;eHt the dis- 
charge from a ("r(K»kes tube canmit be <-i>mparpd with the 
facile discharge from a static electrode in the hamls of a 
master nf techiiique. Theoretically, it appears to me that 
the three therapeutic actions are analagous and similar. 
This being so, I prefer the most convenient means of set- 
ting up the action. Nothing that I have read so far of 
the results of the two alternate measures indicates any 
sujMiTiority to the manifold resources of the static cur- 
rent. On the contrary, they are manifestly and greatly 
inferior, if published cases are a criterion. Now and then 
I learn of some physician who timidly cheriHhes a case of 
lupus, or chronic ulcer, or tuberculosis of the skiu," 
thinking his good restills with such methods of static as 
he kuowB how to use are new, original aud so uncon- 
firmed that if he published them they would be ridiculed 
by all true-minded medical skeptics. Yet any one who 
will turn the latter pages of my "Manual of Htatie Elec- 
tricity" will find that the (dd electricians of the eight- 
eenth century were doing about the same thing, and so 
has many another isolated experimentiT with this agent 
in modern times. The only startling "novelty" about the 
matter is that so few of the leading specialiats and influ- 
ential practitioners know that it can be done and done 
very easily. 

I see no reason to doubt that in properly appIiiMi static 
electricity we have our best resource for the palliation 
or cure (in curable cases) of all lesions for which X-ray 
and concentrated light action has been recommended, and 
for which other resources of medicine and surgery lack 
the powerful impetus to the "innate endeavors of nature 
(o restore the sound slate" that is so marked a character- 
istic of masterful static administrations. 
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CHAPTER VIII. 



A PLUNGE INTO P:LECTR0.THERAPEUTICS. A CHAP- 

TER WITH A MORAL. 



Oossing the Rubicon. — Progress is Made. — The Wisdom of Experience.— 
Psychic Electricity. — The Moral. 

There are more ways of teaching than through a elinir. 
Those who early trod the troubled pathway of "picked- 
up" experience will find in the following narrative remi- 
niscences of their own. Those who but now attempt the 
A. B. C. of this important branch of medical practice will 
avoid many pitfalls and save much expense if they profit 
by the mistakes of Dr. Ohms. It is my purpose to here 
illustrate the disadvantages under which the average 
physician labors who has been taught nothing about 
medical electricity in a medical college and who first 
buys a battery and then looks around to see what he will 
do with it. The lesson will come home to many. 

CKOssiNi; THE RrBirox. 

For the purpose of this truthful and instructive story 
I shall sup])ose that a canvasser, or advertisiMuent, or 
catalogue, or clinical report, or sonii* other effective in- 
fluen(*e, has aroused an interest in the subject of elec- 
tricity in the min<l of an <»stablished physi<*ian.* lie has 
perhaps a difti<-ult case on his hands which nothing else 
s(*ems to benefit, and he is induced to look into the possi- 
biliti(*s of an agent he has heanl about, but never tried. 
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He has a large mtMiiral library and he naturally turns to 
it fur basic facts. 

In a dozen test-books on practice, tln'raiieutics aud 
materia medica, aggregating wouie 12,000 or 15,000 pages, 
he has tUe great good fortune to find a score or two of 
pages which apparently enlifihten hini as lie desires. He 
read» about anodes and rathmles, labile and stabile appli- 
cations, Ohms' law, el PC trot on us, R, I>., Ions, osmosis, px- 
citing cells, volts and inductions coils, niiliamperes, pri- 
mary and secondary currents, rheotomes and rheophores. 
and Tarious other text-book technic-alities. This is all 
very interesting, although a trifle indefinite, but further 
on several diseases are quoted which electricity is said to 
be "g(HMl for," and he concludes to WTtte to a dealer for 
advice as to the best battery for a general practitioner 
to buj'. 

The dealer sends an illustrated price list, which is a 
veritable mine of information. It offers batteries at as- 
sorted rates, from $7.50 to (50.00. It pictures a great 
variety of electrodes and appliances, some of which have 
neither existence nor practical use outsi<le of the illus- 
tration. The high-priced cabinets are attractive, of 
course, but the prospective and prudent purchaser rea- 
sons very fairly that as he is without experience he had 
better learn on a cheap batterj' iind buy a better one after 
he gets more skill. Moreover, he may not like electricity 
after he tries it and it will be cheaper to throw away a 
ten-dollar instrument than one north flOO. 

Still he prefers a reliable article, and will not be too 
frugal in regard to price. Let us see what the catalogue 
offers: 

Machine Xo, 1, price |7, "made to meet a demand for 
a low-priced battery for domestic use." 

This will hardly do, for if the physician encounters one 
in the hands of u patient he must be eqnippe^I lo compete 
with a better article or she will treat herself at home as 
before. 
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Uatterj No. 2 is |12, and in stated to be "a very con- 
venieut ftn-iu of battery for a pbyHitian or family use." 

TliiH is quite i^rouilsiiiy, but liere is No. 3; "More desir- 
able for a pbysiciau, liaw a large coil, rapid vibrator, gives 
three variations of the curreat, is furuished with handles, 
cords and sponge elettrode«, for ?20 list, or #15 uet cash." 
Tins evidently is the one to buy, and it is ordered, (!. O. D. 
The Riibieoo is erossed. The mysteriouB plunge into elec- 
tricity is taken. The battery arrives. The circular di- 
rections for starting it into action are carefully studied, 
and the doctor is ready for work. The first patient that 
comes in is a man with lumbago. Ele is at once stripped 
to his waist, placed face downward on a table and the 
sponges, "thoroughly moistened," as per circular, are 
rubbed up and down his back till he declares be has no 
more pain. lie gets up astoniBbed and the doctor is a 
proud and happy man. 

For a few days his cases Deem to run to lumbago, and 
he treats them with great success. Liniments and plasters 
become hack numbers, and tincture of iodine is simply 
nowhere. "There is nothing like eiectriclfy and a first- 
class batteryl" 

The next day brings in n patient with iin irritable 
spine, an irritated and rongested uterus and enough 
symptoms to in<licate a dozen drugs. Ah! If lu- ciiuld only 
treat her with electricity! Perhaps he ran! He writes to 
a gynecobtgist who knows bow, and learns by n-turn mail 
that he may apply a seilative, rapidly interrupted high- 
tension current from a long, fine wire coil, say l,r)(M) yards 
No. 36 wire, using for Ihe purpose a modified Apostoli's 
bipolar vaginal cU'ctrodc. Hastening to bis beautiful 
new battery to carry out this simple re4'omnien<latioa, 
he searches in vain ft»r a long, fine wire coil, and the only 
electrodes he can find In thi- 1m)x are two which are eov- 
eretl with sponge, but apparently not intended for vaginal 



Can it lie that sometbing is lacking in bis new outfit? 
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What is meant by a "bigh-tt'Dsiou coil," aud why dwsu't 
liis battery have one? 

He lets the matter rest for a time and resorts to the 
traditional tampon for his patient's relief. He has, how- 
ever, ordered a timall work on electro-therapeutics (188G), 
and when his old case of chronie endometritis comes in to 
remind him of her age-long woes, he ehnckles gU'efnlly 
over the surprise in store for her when she finds herself 
speedily cured by electricity. Out comes the new book, 
which will tell just how to do it. 

But what is all this he reads about chemical galvano- 
caustic polar action, 100 miliampercs, Apostoli's method, 
platinum electrode, intra-uterine application? The direc- 
tions with Lis elegant solid oak battery say nothinj; about 
"Apostoli," and if there is any platinum on his sponge 
electrodes it must be under the sponge; and at any rate 
the directions do not disclose how one could be gotten 
into the uterus. I^ong and carefully he ponders over his 
battery before commencing treatment, anrl though it is 
clear that the "primary current (mild), binding posts Nob. 
1 and 2," must be correct for the galvano-caustic current, 
yet he is much puzzled about the miliainpnrii. 

The directions say "the strength of the current is in- 
creased by drawing out the sliding cylinder," but fail to 
state how far out it must be drawn to ("(lual 100 miliam- 
peres. This is probably an insignilicant oversight of the 
makers, and need not deter a practiced hand from begin- 
ning at once on the patient. Moreover, if one of the 
sponge -covered electrodes won't go inside the uterus, why 
use it outside, of course. The electricity will gti through 
all the same, and trifles like these mut not prevent the 
patient from getting cured. 

One month later — <^ase book record: "Electricity is re- 
nmrkably efficient in lumbago. In a series of three cases 
treated by me the results were as follows: Cured 100 per 
cent.; improved, 100 per cent.; unimproved, none. Fails 
in endometritis. In case faithfully treated weekly for an 
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entirtf muDth do remarked result wuh obUiiDfd bejoiu] 
tile temporary relief of L-ertain symptomatic i^onditioas; 
not, perhaps, dependent upon tbe nnderljing diathesis. 
Too muuli should not be elaintod for tbis empiriral agent, 
as it evideiitly fails in a t-ertain proportion of cases." 

Tbe first glamour of niedieal eleotririty was plainly 
wearing off. There could do longer be any doubt but that 
Erb, Ducbenue & Co, were over-sanguiue as to its value, 
and, like many auother new-born fad, its proper level 
was to be (settled by time. Being disposed to give it u 
fair trial, however, be would not yet discard it entirely. 

Sitou after this date he received in the mail a reprint of 
an elaborate article on "Metallic Electrolysis," by a well- 
known and successful authority. It was a revelation to 
him. A method giving such grand results was too im- 
portant to neglect. He must certainly get out his bat- 
tery and take to using it more freely than be had of late. 
The battery accordingly was carefully dusted am! its 
youth renewed with fresh bichromate of potusKiuiii wdu- 
lion, per formula iu the "directions." 

llis enthusiasm was aroused to 1U4 degrees Fahrenheit 
by a second perusal of the following statement: "Tbi« 
method involves the use of attackable electrodes — ^eop- 
per, zinc, silver, K, I., etc, — Hitli mild currents and long 
sittings. EU'ctrolytic cataphoresis has already be<*u ap- 
plied in a vast variety of condititins, and nothing in mod- 
ern medicine equals it in possibilities. It offers our best 
method of combating diseased conditions of all mucous 
membranes — ^those of the eye, nose, thmat, urethra, va- 
gina and uterus — also hemorrhoids, keloid, «"onjuneti- 
tives, trachoma, acute and chronic; hyiH-rtrophic and 
atrophic rhinitis, ozena, urethritis, endometritis, luflam- 
itiations of tbe adnexa, etc. In uterine cases this method 
is easier and better ihan ApostoU'a and the beuetii lastH 
longer." 

In his mind's eye our hero fairly raked his town witli ft 
fine tooth comb fur cast* of the above lesions, and 
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dreamed lie cured them so I&at tliat be fancied bimself 
able to order a liorBelesH ruad cart for a Christmas pres- 
ent to bis wife (intendiag, of course, to use it bimself oc- 
casionallj in bis professional rails). 

Electricity was surely a therapeiitic magician, and why 
every doctor did not at once buy and use a first -clans elec- 
trical battery, with cords, spoupe handles and solid oak 
box, was difficult to see. "These recent aids to science 
went far to make a professional life worth living," aad 
turned the drudgery uf curing urethritis, ozenas and 
"female weakness" into a pleasant and rcfi-esbing pas- 
time. The battery must not be allowed to rust again, and 
fllled with these diverting thoughts the worthy doctor 
proceeded to orerliaul his outfit and make ready for dis- 
eases of the tnui'ous membranes. 

This time he was determined not to be baffled by any- 
thing. If he could uot products ciipric electrolysis with 
his sponge ele<-trodes at the start he would write to Sew 
York for further iiistructions and find out Low to do it. 

Critical inspection of his apparatus and an hour of ex- 
perimental work indicated that something was lackiug 
to complete his outfit. The next mail carried an order to 
New York for one set copper-tip electrodes, eight sizes, 
price $7,33, per catalogue. They came C. O. 1). and were 
brightly polished, arranged in a row, screweil upon a 
plate, and seemed to mark a new era in the career of the 
solid oak battery. They must be tried at oni-e. But 
how? What would they fit on to? Were all to be used 
at once, or only a few at a time? At last a brilliant idea 
presented itself. Tie would unscrew the sponges from 
the wooden handles and then screw on two of the copper 
tips. 

He ought to have thought of this before. Eight tips 
(four pairs) indicated that they were to be used two at a 
time. To his gn-at amazement an attempt to carry out 
this idea disclosed the singular fact that the screw 
threads of the copper tips would not fit the wood handles. 
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In our last section we left a promiHing electro-ther- 
apeutist Btruggliny with tlip technique of metairn; el<f- 
trolysiB. His electrical outfit included a recent purchase I 
of eight copper tips, together with his well-known bat- 
tery described in the catalogue as follows: "Battery No. J 
3. More desirable for a physician; has a large coil, rapid 
vibrator; gives three variations of the current; has solid i 
oak case, and is furnished with handles, cords and sponge 
electrodes, for J20 list." (Discount to the profession 25 i 
per cent.) f 

He has attempted to use the copper tips by screwing 
them on the wooden handles, from which, with great and i 
original ingenuityj he lias unscrewed and rcmo^'cd the 
sjHinges. t>wiug to a disproportion in size, they do not fit, 
and he writes a complaint to the makers in New York. 
By mail a week later he learns tliat a special handle is 
required, price $2; and having determined that no ob- 
stacles shall stop his scientific employment of (he grand 
therapeutic agent whi<-h has been so recently disroverefl, 
he orders a pair immediately. When they arrive he pre- i 
pares to abandon medical presi-riptions and topical appli- 
cations for all forms of catarrhal conditions of mucous . 
membranes, and rely exclusively ujH)n "electrolytic cata- 
plioresis." Cases wait in his reception rfmm, and he gets 
the battery ready, ntfaches a copper electrode to each 
new handle and a handle to each cord. 

Now let us again attack our old case of endometrltia. ] 
One [Mtle nmsl be "intra-uterine," the bimk says; and, 
being an expert gynecologist, there is no trouble in plac- 
ing it in that situation. The other pole, of course, may 
be held in th»' hand. Very Kimjile. Certainly electricity 
is beautiful when one has all the requisiti- appliances! 
Now the patient is all ready ami the current may be 
turned on! 

From a feeling of synipHthy for all parties concerned. 



I draw tbp curtain upon wbat happened when that ener- 
getic faradio current was tiirnt-d ou. 

The pjitieut had been an old family friend. 8be had 
before tried niaoj thinfjs the doctor had recommended; 
but it is her present view, in which her physician entirely 
coincides, that "cupric electrolysis" is not suited in her 
case. She does not mean to dispara^^e the remedy, but is 
inclined to regard it as a little worse than the disease. 
Between the two her choice is endometritis every time. , 

We would give a good deal to hear the doctor's private 
opinir>n about her "foolish hysterics" just when he had 
everything so thoroughly prepared to treat her case — 
but Dr. Ohms is a discreet practitioner, and he next gave 
her a sugar-coated placebo. 

The doctor was naturally a student. In employing a 
new remedy he made it a point to read up tbe printed 
matter very fully. He pursued the same custom now. 
The more he read circulars and catalogues about medical 
electricity the more favorably it impressed him. 

It appeared to be even more efficaciuus than he had 
supposed. About this time he also made an astonishing 
discovery, viz., that his "three current" battery was one 
kind of electricity only, instead of three varieties, and 
did not supply any galvanism at alt. Professional enter- 
prise demanded that he should have every modern aid to 
medical science, and he recognized that the future called 
for liberal expenditure rather than parsimonious old 
fogjism. 

After some correspondence the makers allowed him 
$5 for his second-hand battery and sold him a IK-cell 
combined galvanic and faradic apparatus for $:iS. .-^s the 
catalogue states: "This combination enables the phy- 
sician to use either form of current at will, aud in this 
respect is especially desirable for office practice for the 
specialist." 

This is what his enlarged experieDce told him that he 
required, and with it he foresaw that he would naturally 
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drift iuto becoming aa electrical specialist later tin. It 
weighwi four times as much as his first iDTestmi'ut, ati<l 
r)n his office table its appearance was exceedingly grati- 
fying, lie now felt prepared for diflieult eases of all sortH. 
One was soon found — uu elderly lady — ehnmic seiatii-a 
(if thirty yeai-s" standing; but having two batteries rom- 
bined instead of one, he was at u loss to know which of 
the two to use, Uere the doctor's studious turn of mind 
came to his rescue, and he secured the following guiding 
facts out of his library: 

1. "Duchenne's treatment consisted in w'vere faradi- 
Kulion of the painful area, limiting the action to the eu- 
luneous surface. After the application of the dry bruttb 
the patient is astonished to find all pain of the sciatica 
gone, and though he tries to provoke its return, it does 
not do so. One, four, six or eight treatments will cnre." 

2. "Von Ziemssen says that in the giihanic Ireatmeui 
of neuralgic pains large electrodes shouhl be used; and 
it has even been proposed to use electrodes large enougli, 
if possible, to cover the whole of the affected urea ai 
once." 

3. "Steaveuson says that this painful afTection is par- 
ticularly suited to treatment by the tdeclric bath. A 
course of twelve baths usually sulUres tr» affect a curv. 
The ascending direction of the current should be jirc- 
ferred.'' 

4. Hutchinson states: ''Galvanism will relieve almOKl 
every case. I'se a descending current. Fanidisni is to 
be strongly deprecated here. In ordinary <-a8e, iilace fool 
in basin of water, with negative pole. Press a small car- 
bon wash leatlier covered button llrmly over nerve's exit 
fn)m ischiatii- notch to localize the current in the nerre. 
Increa84' dose to all patient can bear. Apply thirty min- 
utes daily. Three weeks will cure." 

r>. "I>r. A iidvoealed the treatment of sciatica 

by the strong galvanic current." 
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(». "Dr. B was in the habit of using the faradic 

curpi'iit in the treatment of sciatica." 

7. "I>r. C be^ns with very Hmail. currentB of 

galvanism, say one and a half miliamperes or less, cau- 
tiously applied for one minute, (iradualiy increase to 
three mil. for three minutes, when improvement takes 
plate. lie ignored the matter of curEent dirvrtiim, and 
heliered that the idea thai it was of any importance was 
worthy only of the Dark Ages." 

8. "Dr. D- — advised the rest cure, followed by 

electTo-cautery applications to the painful points, and 
later electrical massage." 

9. "Dr. K— — pounded the course of the nerve with 

long, thick percussive sparks. A few treatments gave 
permanent relief. This surpRssed all other methods and 
gave quicker and better results," 

Dr. OLms thoughtfully read over these valuable rules 
for the electrical treatment of his sciatica patient. They 
were somewhat more prolific than he had expected to 
find. He examined his apparatus. He had besides the 
new "combination," the same cords, wood handles and 
sponge electrodes that he had before, and the net of cop- 
I>er tips purchased when he attempted to perform cupric 
electrolysis with his original faradic battery. How should 
he proceed? Common-sense principles helped him out of 
his dilemma, and he adopted a process of eliminating the 
impossible. 

For instance, in rule No. 1, he had no "dry brush," and 

did not know what one was. Hence, Mrs. B was 

spared the infliction of Duchenne's reme<ly. In No. 2 he 

had no electrode large enough to cover Mrs. H 's 

whole limb, hence Bon Ziemssen's plan was out of the 
question. No. 3 spoke of an electric bath. He had no 
Bucli an affair; and, moreover, the idea of his bathing a 
female patient was preposterous. No. 4 came nearer 
the mark. He could provide the foot basin of water, and 
possibly one of the sponge electrodes might serve in 
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place of the misHiDg carbon batton covered with leather; 
but be lilt) Doi fail to note the direct conflict t>etween No. 
3 and No. 4 io regard to tlie directioD of the carrent. He 
was too caatioas nun' t(i risk an ascending cnrreDt when 
a rur ceraa was required, and be bad no war to prove 
whether Steavenson or Uutchinson was right. Observ- 
ing the objection to faradism recorded in Xu. 4, he was 
glad he had not used it as Duchenne adrised. 

No. 5 wan simple, strai phi forward ami much to the 
point, rie liked it on these accounts, and laid it aside for 
future reference. \o. 6 rather astonished Dr. Ohms and 
caused him to lose confidence in the man who rei-om- 
mended faradism for sciatica. No. 7 looked safe, and at 
once apjwalpfl to bis recently-developed luimp of caution. 
The brief time require<I (one minute) would hv a great 
eonrenienre in his office practice, and he noted with sat- 
isfaction that here was an author who helped him out yf 

his <niaudary about current direction. If Dr. C 

ignon'd if, so would he. 

Arriving at Nos. S and 'J, he puzzle<l over them at some 
length. He knew jnst what a cautery application was, 
but he sought vainly in the directions accompanying his 
16-cell galvanic and faradic combination for any hint aa 
to how to produce it with sponge electrodes. Several ex- 
periments satisfied him that he did not <)uite understand 
how to do it. "Itest" and "massage" were simple enough, 
but he did not like to adopt No. 8 and omit the cautery. 
It would seem like the play of "Hamlet" with Hamlet left 
out. 

No, 9 excited his curiosity. If "surpassed" all other 

mi-thods, and in this n'Siwct he felt that Mrs. B 

would be pleased; but what were "long, thick, powerful, 
percussive Hparks," and liow could be apply them with 
his new batlcpy? Should be attach the sponge electrode* 
tn the raradic or lln* galvanic side of (he combimition? 
He had Mrs. It— — — wait while he made a pi-lvate trial 
of both, but time was too short (o work out the problem 
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fully and hv decided to bi-yiu with No. 7 and if it failed 
to try No. 5. 

The followinfi day's mail contained this letter from Dr. 
Ohms to the maniifai-tiirers from whom he had pur- 
chased the "comhinatiou": 

MessTH. Coil and Blank: 

(iiiXTLEMBN — I recently ordered from yonr firm a 16- 
ci'Il combination battery. On attempting to treat a case 
of sciatica with it I fail to find any directions about the 
miliamperes. Please inform me how many each cell 
contains, and what a miliampere amounts to. I endeav- 
ored {following a leadinti authority) to ap]>Iy one and one- 
half miliamperes for one minute, but, although I applied 
five cells at first, and finally 10. and afterwards the whole 
l(i, I was unable to start the vibrator into action. The bat- 
tery is evidently out of order. Please send me full in- 
structions at once, and oblige. Yours very truly, 

Du. Ohms. 

While wailing a reply he chanced upon an article in a 
medical journal, stating that no therapeutic application 
of the constant current should be made without the pres- 
ence in the circuit of a reliable mili ampere-meter. 

FURTHKR PROGRESS. 

We left Dr. Olims on the verge of making the acquaint- 
ance of a meter. As his ex[>erieuce enlarged he added to 
his electrical information gradually, and his latest dis- 
covery referred to the necessity of some device to comply 
with the new custom of measuring the galvanic dose. 
Before the firm he had written to could respond, he sent 
them an order for a standard instrument (price per cata- 
logue fiO), bot almost immediately afterwards he encoun- 
tered thpBe remarks by Dr. X : "I look upon the 

galvano-meter in practical electrotherapeutics merely as 
a means of delernuniiig the strength of the battery at 
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ibe moment when the connertiou with the ^alrunomeli-r 
is uiadi', but by no means do 1 believe the galvanomeltT 
absolutely ueoessary to indicate (he exact number of 
niiliampereH whieh it is ettseutial for uh to admiuiuter in 
11 {;iven case, or which the patient can endure. The ri'al 
therapeutic limit of the current is, after all, a decided 
Kensatiou of pain complained of by the patient. When 
this poiut is reached the current of electricity is strong 
enough, no matter what the railiampere-meter may indi- 
<-ate." Dr. Ohms hastily countermanded his order! He 
was perfectly willing to buy everything that wan Hfcc«- 
lary to complete his outfit and to make it in every way 
worthy of the office of an electro-specialist, but $40 lux- 
uries were quite another thing. 

The following letter evidently crosst'il his communica- 
tion in the mail, and is self-explanatory: 

Hear Dorron — In reply to your esteemed favor we beg 
to say that cells and miliamperes are not convertible 
terms at all times. Your 1(5 cells ^fould produce an aiu- 
jierage according to the resistance, but will not make the 
vibrator on the faradic side of your battery hum. There 
Im no vibrator to the galvanic side of our combined bat- 
teries, and we advise yon to read ov^-r (he directions can>- 
fully when using same. In the technique of galvano- 
flierajH-utics we regard a niilampere-meter as a fiinc t/«(i 
I'liii. Its use has lifted galvanism out of empiricism and 
I»lnce<! it si|uarely ui>on a ncientiflc basis. You arc cor- 
rect in attaching to it the very highest importance, as in 
the opinion of the best authorities no electrician of good 
standing can nfTord to be withont one. Thanking yoii for 
yocr vaUiml order, which we forward by express, and as- 
suring you of the superior workmanship of all our g<KMla, 
we remain, very trnly yours, 

roil, & Hi.ANK, 
r>ealer« in Electro-Medical Apparatus. 

As this made the meter appear to be Inevitable, Dr. 



Ohm feigned hiiiiHelf and prepared to meet the C. O. D. 
draft fur |40. When he refleeted that it would preserve 
him from all future "empiricism," his satisfaction nome- 
what increased, for as an exponent of scientific medicine 
bis objection to empirical procedure was deep-rooted. He 
also perceived that it would at once place him indis- 
putably in the ranks of electricians in good professional 
standing. The meter soon arrived. 

The conis and sponge electrodes were got out for a 
little private exhibition of the meter to his family when 
the doctor began to experience sudden qualms of uncer- 
tainty about where to put it and what to do with it. lie 
read all the circulars and directions he had so far re- 
ceived without finding any light on the subject. It 
seenicil to hiui that nearly all medical books were written 
to conceal information. 

nowever, his wits letl him to consult the makers, and 
at the end of a week he had it connected in series prop- 
erly, with the aid of an extra piece of copper wire. His 
delight now knew no bounds. Over and over again he 
watched the needle jump as he touched the well-moist- 
ened sponge electrodes together, and as this amused his 
tireless little boy he soon had the battery run down to 
half its original E. M. P. 

As we have seen. I>r. Ohms was both studious and thor- 
ough, and it naturally seemed to him that if he expected 
to rise in the ranks of electrical specialists he must, of 
course, ground himself thoroughly in the basic principles 
of electro-diagnosis. All the books spoke at some length 
of electro-diagnosis, and he concluded that it lay at the 
foundation of all skill in the use of electricity and was 
something needed constantly in his office work. 

He got at it in this way: He took out his physiology 
and attacked the chapter on "Degeneration and Itegener- 
afion of Nerves." He took T'flugers' "Law of Contrac- 
lion" and memorized: 
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C. C. C. C. O. C. 

A. C. C. A. O. C. 

A. O. C A. C. C. 

C 0» \j, 0. \y» O. 

from end to end and from before backwards. He read up 
intra-polar and extra-polar electrotonus, negative vari- 
ation, weak, moderate and strong currents; and he 
pasted in the cover of the battery box the following mem- 
oranda: 

*'An()dc» — Copper positive pole, action sedative. Cathode 
— zinc negative pole, action <»xciting. 1. Weak — No anodal 
contraction caused. 2. Medium — Anodal contraction 
wh(*n current ceases. 3. Strong — Destroy conduction dur- 
ing current." 

He also noted that K. D. means "reaction of degenera- 
tion,'' and was ready to meet the enemy and diagnose him 
mvunduw (irtum. 

Just at this point his old friend with endometritis came 
in to obtain some further stock of the placebo he had pre- 
cTib(»(l since his disaster in attempting to perform intra- 
ut(»rine cupric electrolysis with his original faradic bat- 
tery. How fortunat(»! 

**My d(»ar Mrs. R ," he exclaimed. "I was just 

thinking of yim. I have had ycmr case in my mind for 
s(mi<» tim(» with a vi<»w to discover some way to give you a 
<*onipl(»te cure. Now a n(*w electrode called the *bi- 
]>olar' has just b(»(»n introduccMl to leading electro-special- 
ists, and by its use the* most wonderful results are said to 
be obtained. I shall immediately procure^ one and put 

you upon a cours«* of sedative treatment." Mrs. B 

expressed her v(Ty great pl(*asure at the hope of cure, and 
Dr. Olnns ord(»r(»d tlu* (»l<Mtrode. 

It struck him as being a bit careless that the dealers 
forgot to send the compl(»te pair. Such mistakes causc^i 
delay, and wen» (exceedingly annoying, and to receive only 
on(» <'l<*ctrode wlu*n lu* especially ordered fti-polar was 
aggravating. "Hi" meant two certainly, and two does 
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not raeaD one! Lattr tlii- peculiar naturt- of the bi-polar 
electrode was explained to him aud he grasped the idea 
sufcessfully. 

"Now, Mrs, B ," said Dr. Obms, with the calm con- 
fidence born out ut librarj researcLes, "this electrode pro- 
duces a rtmarl-ahlf srda/hr iffvrt. What your womb needs 
is sedation. It has been inflamed for so man.v years that 
we ninat soothe and quiet it. You see you are not re- 
quired to remoTe any clothing. Just recline as usual 
ui>on the table, place your feet in the stirrups, whilst I 
simply insert the electrode and turn on the current. All 
ready? There we are! How does that feel?" 

Mrs. B^ did uot feel anything. The doctor cau- 
tiously drew out the sliding cylinder and increases! the 
strength of the current. She still felt nothing. He had 
not discovered the difTerence between cutaneous applica- 
tions and the enormous tolerance of the raginal mucous 
membrane, and he was perplexed. 

Bound to persevere, however, he changed the cords to 
binding jxjsts 2 and 3, which gave the "strong current" 
(per directions), and he drew the cylinder out and put it 
on the table. 

Mrs. B now felt sensations, but they were far 

from soothing. Every now and then the current gave a 
jump, after the fashion of such faradic affairs as this 
growing electro-therapeutist pi>BseBsed. Its vibrator was 
crude and uneven, and its solitary coil contained probably 
200 feet of coarse wire. Ilis glowing fancy pictured it 
as something superb, for it was a "combined galvanic ami 
faradic battery"; its solid oak box stood 12 1-2x13 1-2x11 
inches, it weighed fully 30 pounds, and he paid $38 for it 
in New York. 

But something seemed to be wrong with the new elec- 
trode! Mrs. B said it was **hnrting her." What 

pould the matter be? "What are you doing?" 

Xow the new-fangled electrode had bwn bought with 
the distinct understanding that it produced a high ten- 
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Rion Mfdativc effect, that it would relieve the pain of pelvic 
inflammation aud establish a local anspthesia. Dr. Ohmti 
was seated by his office pride, wrapped in revery atit] 
musing uimu his expauding knowhilge of electro-ther- 
apeutics. Suddenly a yell like a foiuanche war-whoop 

broke upon hitt ear, ^'Doctor," shrieked Mrs. B , 

"the thingumbob is slipping outl" 

Howl after howl of suppi^-ssed but i)iercing agony fol- 
lowed this exclnnmtioii, and the doctor stood rooted lo 

the spot. No 80 Mrs. B . (Srabbing him desiM-rate- 

ly by the only arm she could reach, she cried: "'Pull it 
out, oh imll it out; stop the battery— npiick, quick, it's 
killing me!" 

When the excitement was over, and calm had settled 

uiJon the office, Mrs. B and the doctor had a talk. 

"Doctor," said she, "that sedative electrode is too stim- 
ulating for my (piict nature. I have tried cui)ric elec- 
trolysis. I have tried this here fancy bi-polar and I — 
have tried endometritis. I think that with your permis- 
sion, I will stick to the endometritis,"' 

Two weeks after this startling episode a reprint of an 
article on the "Faradic Current in Gynecology" was for- 
warded lo Dr. Ohms by its author. In glancing tbnmgh 
it his eye fell upon this passage of i)eculi!ir interest: "The 
infernal os and tissues at the vulva an- very senuitive to 
the faradic current." 

No woman who has passed through the ordeal of chiltl- 
birth need he told what it is to have a bi-jKilar electrode 
slip out of jiosition while the current is on. It is a catas- 
trophe (hill should never happen, and when Dr. Ohms 
udministerH This form of treatment at the present time 
he devotes himself to keeping the eledrode where it be- 
longs. 

lyet US now go back to the study of electro-diagnonU. 
Ab (lay after day went by the doctor kept on the lookoat 
for clinical material on which to put his studies iDto 
practice. In most of his cases he seemed to have un need 
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to make fhp tll»f;nt)sii4 byelcrtrk-ity, as be readily tlid in 
the usual way. Lumbago, soiatica, measles, rbeumatism 
and grip, all these and more in his daily prat^'tice he 
knew at sight without searching for H. D. by electrieal 
reactions. 

However, he wished to obtain some practical experi- 
ence in the technique, so he couchided to call in his coach- 
man and demonstrate the method ou him. 

For thi» purpose he laid the man at full length on bis 
operating table, exposed leading groups of muscles and 
moistened his sponge electrodes. WitL his eye fixed nn 
PHugers' law and his memorandum pasted in the cover 
of the box he applied one electrode to tlie sternum (per 
directions), while with the other he prepared to test single 
and various groups of muscle. Time forbids a full ac- 
count of the difficulties that arose, one after the other, to 
perplex this investigator of the reaction of degeneration 
in the museular fibres of this brawny Jehu. Our purpose 
is served "when we report that this series of original ex- 
periments led the doctor to the disappointing discovery 
that his battery [lossessed neither slow rheotome nor 
single contact key. of which the catalogue speaks in the 
following terms: "This is used for single muscles and 
groups of muscles, a great help in diagnosis:" 

Clearly, if he expected to do anything in this line of 
work he would be obliged to make some further additions 
to his iipparattis. 

TllK WISfMlM l)F F:Xi'KRIKNCR. 

"Tliere is a tide in tUe affairs of men which, taken at 
the tlood, leads on" to exp<*rience! When l>i-. Olims was 
confn)nted by the problem of perfecting himself in e!ec- 
tr«>-difl gnosis without a slow vibrator and no "single con- 
tact key" In- stood for the moment at the parting of the 
ways. There were two courses open to him. lie could go 
on sjieuding money to increase his outfit, or he could atop. 

In the latter case he foresaw that he would never be- 
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tf-ome a fiou»befl eleeniciaiu and others would pass him in 
the race of progress. His practice was alreadj increas- 
ing. His fame was spreading in his commnnitj. His 
batterr made quite an impression upon his office patients, 
and when he torjk it ont to treat a bedade case he was 
ob«er\'ed by all obserrers. 

Jlrs. B and others were beginning to tell about 

the wonderful things electricity had done for them, and 
he felt that it would be a mistake to stop. Yet, should he 
plunge deeper? If si>, how? His scientific apparatus had 
accumulated until he now possessed the following elec- 
tri<al appliances: One 16-cell combination galvanic and 
faradic battery; one pair of cords, handles and sponge 
ele<trf>ilf*s; one set of copper electrodes with special 
handles; one miliampere-meter and one bi-polar elec- 
trode. 

Keviewing these again with increasing professional 
pride, he recovered some of the confidence he had lost 
wh(*n he sought in vain for the "slow vibrator," and i*on- 
eluded that after all he pretty nearly covered the ground. 
If h(* found in time* that he really needed a few extra 
things he would buy them. 

An (epidemic of tonsilitis shortly prevailed in his neigh- 
borhood, an<l among curr(*nt medical literature on the 
subject the following by the merest accident came under 
his eve: **TiM»atnient of Acute Tonsilitis with the Elec- 
tro Cautery." 

**I)r. K , at the State Medical Society, cited sev- 
eral cas<*s. No. 1. Mr. (i , commercial traveler. 

Hoth tonsils very much swollen. Was subject to similar 
attacks. Cauterized each tonsil three or four times. Pain 
<lisapp<»ar<'d in two hours. No recuiTence. 

No. 2. Mrs. L . Severe attack, each tonsil was 

punctured three or four times. Pain ceas<Ml in two hours. 

*'No. W, Miss W . Pi<'rc<Ml each tonsil four or 

five times with the galvano-cautery. Pain stopped at 
once. The doctor employed a ^dierry red' heat. He car- 
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ried the curved electrode from one-half to two-thirds of 
an inch into the crypts." 

On reading this Dr. Ohms was convinced that he must 
keep abreast of the times. He at once went to his desk 
and wrote Messrs. Coil & Blank, dealers: 

"Gentlemen — Please send me by return post a curved 
electrode. Also please inform me how to do electro-cau- 
tery work with your 16-cell galvanic and faradic combi- 
nation battery which I purchased recently. An early re- 
ply will oblige, etc." 

He bought a little alcohol lamp, such as jewelers use, 
to heat the electrode cherry red, and while waiting in- 
structions turned his enthusiasm in things electrical 
again to gynecology, neuralgia, paralysis, rheumatism, 
etc. 

A long article in the medical column of a New York 
daily paper on "The Removal of Superfluous Hairs by 
Electricity^' also fascinated him, and he determined to 
acquire the technique later on. 

He presently heard from the manufacturers in reply to 
his letter about cautery work : 

"Dear Doctok — We can furnish your our improved 
electro-cautery apparatus for from |35 to |60. This bat- 
tery is intended for eye, ear, nose, throat and all general 
cautery work, and is capable of heating the largest elec- 
trodes or a loop of any required size. Please state what 
'curved electrode' you wish, as we have various forms 
both for genitourinary, laryngeal and other work. If 
you are in need of curved sounds we would advise you to 
buy an entire set. Thanking you for your esteemed or- 
der, which we will forward promptly on receipt of your 
reply, we remain, etc., yours truly, 

"Coil & Blank." 

Indeed! |35 to |60. An entire new battery needed! 
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What t-oiild this mean. When he first ordered his original 
$15 faradic battery he read iu Bome paper by a promineut 
author that fully 80 per cent, of all cases were treated 
by furadism. When he afterwards purchased the eoni- 
biuatiun, he supposed, of cours**, that the yalvanir side 
of the apparatus was f€>r the purpose of treating the re- 
maining 20 per eent.; and now he was calmly informed 
Ihat he must buy an additional affair which he knew 
iiotlituf! whatever about and never dreamed existed! 

His wife said, however, that it would be too bad to 
have to tell people that he could not treat their touitilititt 
because he had not known about the right kind of bat- 
tey, and as it was the only thing he lacked to make him a 
romplete electro-specialist, she thought he hail better 
buy it, rier sage advice prevailed, aud it was ordered. 

PSYCHIC EL.ECTRICISY. 

Bi.t months later nil seemed to be going exceeiiingly 
well. Dr. Ohms' plunge into electro-therapeuties ai>- 
peared to have reached firm bottom nud lie 8t(H>d oil se- 
cure gn)und «s a specialist with the fullest jMisBible elec- 
trical equipment. High-grade Hcientific apparatus was 
reaping its due rewanl wheu his composure was Ihoughl- 
lessly disturbed by a goswlping colleague, who had been 
broadened by travel among the leading Eastern clintcs. 
He calli^il upon Dr. (Hiins and was shown with pride the 
up-to-date collection of eleclriral treasure*. 

Strange to say, they did not impress the visitor as evi- 
dences of progress. On the contrary, he briskly aaid; 
"Why, Dr. Ohms, yon are awHy off. These box batteries 
of yours are men- toys. What you want is a static n 
chine," 

*'A static machine! What is that?" imiuired Dr. OhmB. 

"It is," said his traveled friend, "a most impressive ap- 
paratus. It acts largely thnjugh the psyckir, am) wUl 
make a great mural impression on your patients." 

This was au interesting revelation. Never before Ii 
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Dr. Ohms lieani of a tbcpapeiitic agent which possessed 
the advantage of moral inipressivenesB, anil he wrote to 
the makers for tei-me and cost. Onee started on the 
quest of cost he learned that the statie machine was 
really the only true and orijrinal instrument in medieat 
electricity. And, although he wondered how he came 
to be so misled as to the solid oak battery and the "com- 
bination," yet he determined to sacrifice his investment 
in them rather than continue to employ such erroneous 
devices. His wife agreed that a machine that could act 
through the psychic must be superior to the combination, 
and |R-rliap8 wais even better than physic in some ways, 
as so many jM-ople had become tired of taking medicine. 
He was also pleased to read the statement of a high au- 
thority that the "facility" with which this machine could 
be a])plied was its seductive weakness; in fact, a fly in 
the amber of its otherwise considerable merit; for he 
would really enjoy a fault of that kind after his former 
experieni'es with bi-jMilar sedation and the cautery. In 
this narriitive (he curtain has not been lifted from Dr. 
' Ohms* initial efforts with the latter purchase, for there 
I are some professional secrets that should be guarded 
from rude gaze. When a cauterj- star's to burn it does 
I not select its own field of action, nor impose its own lim- 
tations on the dose. There are painful reasons for not 
> discussing here this part of Dr. Ohms' development of the 
I laws of electrical science. 

To resume: A comhination of psychic influence and 
I fatal facility did nut impress the Ohms family as a draw- 
I back, and a sialic machine was accordingly onlered aa 
[ 800Q as Mrs. Ohms could write the letter; for, being now 
I a busy physician since the fame of his electrical success 
I had spread, he was obliged lo farm out his increasing 
I correspondence to his wife. It was agreed that this was 
I better than hiring a typewriter. 

The machine was feverishly awaite<l, and it came short- 
I ly. Dr. Ohms had not realized how big it was until he 
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helped to Quload it and carry it into the office. Then he 
knew that it was surely destined to be impressive. 

It was soon set up according to directitms, nnd he ml 
mired it greatly. Xeighbors called and admired it. Dr. 
Ohms looked it over thoroughly. The more he looked at 
it the more his admiration grew. His colleagnes who 
bad never seen a battery as large as a piano would now 
be completely routed. The idea of certainly being the 
leading practitioner in the county — not merely the town, 
but the whole county — fascinated the senses. It was a 
luxury to dream over, and he retired the night after the 
arrival of the apparatus with visions of greater conquests 
than the solid oak battery in its early miniature splendor 
had ever been able to excite. 

The next day Dr. Ohms changed the furniture around 
to make room for bis purchase, and packed away all the 
now obviously obsolete dynamic batteries. Never more 
would he he deceived into using them. The solid oak, 
the combination and the cautery all went to the attic, for 
it was now clear that an electric current with no moral 
influence was out of place in a scientific physician's of" 
fice. 

Dr. Ohms sat on the platform and viewed the impreflfr 
iveness of his static machine with satisfaction. He pot 
his wife on tlie platform, and she was so pleased that she 
brought in the cook, who had threatened to leave, and 
pointed out the advantage of living with a small family, 
where, in case of sickness, she could be cured through tha 
payvhiv, without having to take any medicine. She said 
she would think it over. 

The simplicily of treatment began to fascinate Dr. 
Ohms. \o more wet sponges. No mort? delusive W; 
polar electro»hi*. No more perplexities about 
lysis. "No, Mrs. I*. All you have to do is simply (o 
upon (he electric platform and sit still for a cerlain nuin- 
ber of miuutes. If acts by suggestion and tlirougli yout 
psychic and clothes both, so ihat the conservation ul 
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modesty is most perfect. It is the only apparatus that 
eradicates disease by moral impression, and the most emi- 
nent neurologists declare that it atts only on your Kur- 
fat-e, hence you need have no fear of being in any way 
distressed." 

After treatment Mrs. It. said that she had not been hurt 
at all, and that ibe idea of being cured through bcr 
psychic seemed mon- agreeable than the sedative elec- 
trode had been on a former historic occasion. 

It was so rapidly noised abroad that Hr. Ohms had in- 
vented the newest, largest and beet electric battery in the 
.world, and had it made to onler especially for himself, 
the only one of the kind in existence, Dr. Ohms being 
the first to discover and originate this remarkable ajv 
paratus, that his traveled friend, Dr. Volt, dropped in 
lo compliment himself im having induced the doctor to 
buy it. l>r. Ohms was in the midst of a seiiucc. The 
patient sat contentedly in the chair on the platforui, 
about two feet from the machine, enjoying a bath of Kug- 
gestion and moral influence. Dr. Ohms was busy at his 
desk. The plates of the machine were motionless. The 
clock marked eb'ven minutes and the seanre was done. 
Dr. Ohms understood that ten minutes was the strict 
Parisian U-uglh of a static seance, but for goo»f measure 
he had so far allowed eleven, and his patients gave no evi- 
dence of being ovenlosed. 

"But," said Dr. Volt, "where is your charge?" "Why 
d<in't you use the current?" 

"Current?" "Tharge!" 

"Yes; it's the current of the machine thai ynu want to 
use. 1 will show you." 

And he connected a pair of Leyilen jars, »vt ihr- plates 
in action, turner! the charger, and quickly had going a 
volley of 12-incli sparks. Hure enough, it was much more 
impressive than the machine alone. Strange that Dr. 
Ohms had not discoven'd it before. "But how will I 
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know when it is charged?" he »Hk(Kl, hh ht- <lifw m-ar 
i*ai»iigh fur hiH friend tii hear him through (he iJoi»e. 

A little instnu'tion civereume thi« dilHcully, and during 
the uext week Ihe iuipreMuive Hound of rhc King Leyden 
jar simriis was added to the intrinsie impressiveneBs of 
the nia<'hiu4> with every patient that was treated. Mm. 
Ohuitt said »1ie feared that some patieniK might be a little 
too much impn-MHed, and inipht not come back; and the 
HparkH were .just a little monotonous for both her and the 
cook when they were kept up during the entire office 
hours. Still, she was getting used to them, and would 
not eomplnii) for herseif if tlie cook stayed. l>r, OUma, 
of coui-se, put mience before any mere domestic consid- 
erntionH, and stood by hiw duty to his patients. Not even 
if hi« wife had to do the eookiug, would he reduce the 
dosage of static impressivenenis to a single sufferer. 

Coui*! it be that the pliysiological effects were too ac- 
tive? Was Ihe entire town being made immune to fu- 
ture disease? When his clientele dropped to three 
charity patients, on whom he was perfecting a series of 
clinical observations for report nt length in a leading 
n»edical journal, his wife suggested that he go back to bis 
original dose, and not try to cure people too much at ono 
time. The family must live, an<l if nobody was left sick 
in the lown they would have to move. 

The (ibniH family did not move, and when Dr. Volt was 
next in the neighborhood he found the fame of the static 
machine on a new and sound basis. 

"Yes," e.Kplaiued Dr. Ohms. "I know all nbuul statle 
4*Iectricity now. I happened to be in the city, and met 
the great authority, Professor Finewln-. lie said if I 
had a half hour to spare he would take me to his office and 
show me all about it. He did so, and since then I have 
entindy abandoned the psychic use of the machine with- 
out the cuiTent. It is very simple. There is practically 
nothing to learn. I can, of coarse, give s])arks; the pro- 
fessor showed me, but my best patients do not like them 
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aiid tlicy disturb the uioriil <'ffcrt. The best plan \* to 
coDuect the umbrt.'llu eloctroile ovt-r the head and admin- 
isK-r a tonic treatment. 1 have just learned of a youug 
female, aged 20, who fell at the age of 15, injuring the 
spine in the lower lumbar vertebrie, where she still has 
pain ami teiiderness on pressure, aud who is being treattnl 
with tiie umbrella b,v one of the brightest neurologistB in 
New York, with great results. I shall use no other 
method mvself on the majority of my cases." 

Thus Dr. Ohms' skill waxed with his experience, and his 
practice grew, but a little cloud appeared on the horizon. 
An entiiusiHstic patient was eager to induce ii friend of 
hers to come to Dr. Ohms for treatment, which had done 
her BO much good. The old lady felt bound by profes- 
sional ethics to first consult her distinguished family phy- 
sician, one of the leading members of the faculty of a 
great medical college, a learned author, a great specialist 
and a most genial gentleman. "Sir!"' said he to the son 
who called for advice as to the advantage of static elec- 
tricity for his mother, "Sir. if your mother wishes to 
amuse herself, I do not suppose it will hurt her, but she 
might as well take so much cinnamon water." 

When Dr. Ohms heard of this he made a careful series 
of observations on llie comparative effects of static elec- 
tricity and cinnamon water, aud was couvinred that a 
thorough investigation would demonstrate an error on 

the part of Professor 1^ . Of course, so renowned 

an authority would not deliver an r)piDiou without first 
having fully investigat»'d static electricity, as well a8 
cinnamon water, which his students knew to be one of bis 
favorite prescriptions; but to Dr. Ohms there did not aj)- 
pear to be an exaci similarity of action. 

Soon a case of neuritis remarked to Dr. Ohms that she 
was going to bring a friend of hers, who was troubled 
the same way. Later, it turniil out ihat the eminent 

nerve specialist, Dr. , one of the greatest alicnista 

and writers of the age, had told her friend that her neu- 
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rilis was uot the ri(;ht kind for electrifitj', "If it had been 
a neuritk" neuritis, then he would have sent her hioiHelf 
Id Dr. Ohms, but being a rheuinatk- neuritis it was out uf 
llu- (juestiou for her to venture uixin any other treatment 
ihjiit tiiat nhirh he iviis now niviug her." 

Tlie next day I>r. Ohms received a visit from a neu- 
nistheuic lady, who had heard of his wonderful n>8ults 
aud wanted to inrjuire about treatment. Slie liked the 
idea lier»elf after she saw the superbly impressive ap- 
jiuratus, aud only wanted Ihe assurance of her favorite 
jjynecologist that it was all rifilil. Khe went to get it, 
and this is what she got: "Why, you are a bundle <if elec- 
tricity already; you don't want any more." 

With her indications fairly ciamorin;; for the gri'at 
seilative-tonic action of p8y<-hi<' influence and moral im- 
preKsiveneBS, she was thus doomed In a life of perpetual 
invalidism by Ihe Prewideut of the Connly Medical So- 
ciety, to which l->r. Ohms hiiuself belonged. 

The doctor got out his code of tutMiical ethics and care- 
fully perused i1 to see whal wurruut his colleague had 
for robbing him of patienlH wiitioiit knowing how he wua 
going to treat them. Had he been a medical nierchatit 
selling a single patent remeiLy with bul one iu-liou, lie 
could not expect » person to buy unless the medicine 
lltted her, but Dr. Ohms was n regularly graduated phy- 
sician, in full standing, and pi-epare<l to diagnose any caHe 
aud prescribe any form of ireatiuent thai any other phy- 
sician I'oUld prescribe. The more he poiidere<l on this 
phase of medical ethics, ihe nmre he faileil lo Dnd aujf 
warrant for it in the ctnle book. It occurn-fl to him that 
his edition might be old, and he wrote to the Academy uf 
Sledicine tor the latest revision. 

.Meanwhile, something very curious hapiK-m-d tol»r. 
Ohms' static machine. The current went out of it as com- 
pletely as if it had never been in. ami. furthermore, it 
staid out. The seawni had changeil. Summer suddenly 
was Hi hand, and Dr. Ohms was In the iiiidst of liis first 
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i^xporit^ncc with the depression of humidity ami beiil. 
Tlie moral influence of tlie machine seemed to hare fioiie 
on strike. Its old-time impressivenesn larked the snaj) 
and vigor of true therapeutic efficiency. Through the 
psychic there was an air of indecision. l*Btient» who 
came for their usual dose ()f suggestiou had to be told 
I hat it was not in its accustomed workinj; order. 

Yet the machine looked exactly the same as before. 
At the end of one day it had lost JlfJ. The next day it 
lost 1^21 more. Here was fiHiri for thought. He wrote to 
the makers and followed their directions t<t the letter, but 
his daily quota <if loss continued till it mounted above 
f5(IO, The weather then changed, and once more the 
clouds lifted. The blockade was broken. Patients were 
glad to be favorably impressed again, and they sug- 
gested the news to others, so that during the dry, cool 
spell Dr. Ohms forgot disaster and took in more than his 
exjK'Uses. 

Hut "dog days" were at hand. Again the machine 
failed to hohl its charge. .Mrs. Ohms took a pencil and 
figured up a total loss to date of j- patients per day, at .v 
dollars per visit, for znq days. It amounted to ^StiT. 
.\nd this was only the first season. In ten years it would 
be$8,fiT0. In twenty years the static machine would lose 
them $17^4(1. It was a rather jarring proposition. "I 
have been thinking, doctor," said Mrs. Ohms, "that if 
you could go Somewhere and learn how to run the ma- 
eliine, w) that it would not lose its psychic effect in sum- 
mer time, it might be economical in the end. Kveu if it 
cost you as much as a hundred dollars, we would save 
f 17,240 in twenty years, and that seems worth saving." 

"Nr)," replied Dr. Ohms, "there Is really nothing to 
learn about static electricity. A course of instruction 
would cost too much and would do no good. ICIectricity 
iM as yel in its infancy, and no one knows anything about 
it, so what is the use of trying to get any instruction?" 

With the usual vidHsitudeti, familiar to all novices, 



310 ELEMENTS OF VORRECT TECHNIQUE. 

the Ohms machine jogged "along till winter. Space for- 
bids an exact repetition of daily events in the doctor's 
office while his season of discontent lasted. When cur- 
rent in full tide was again turned on by nature's kindness 
the family rejoiced. 

And then happened the most startling episode in Dr. 
Ohms' career. It is an episode which will tax the 
credulity of readera as trenching on the improbable too 
palpably, but the historian records it as a fact. I ex- 
press no personal opinion as to its truth; no electro-thera- 
putist confirms it; yet here is the story: 

Mrs. Kobert J. Jones, of No. 3254 Watts street, was 
for years the victim of a complication of dis- 
orders. She had tried everything. No one under- 
stood her case. But for her wonderful constitution 
she must have died long ago. Suffering a relapse, she 
now sought advice from the great diagnostician and con- 
sultant, the celebrated Dr. , whom everybody 

knows stands at the head of his profession in city. 

The examination was concluded with the infallible 
celerity of the great diagnostician and f25 fee paid, and 
after Mrs. Jcmes had taken the prescription of Pil., (2uinia 
sulph. grs. 2, three times a day, as directed, she turned to 
the eminent sperialist with a sudden thought and asked: 
"Doctor, do you think electricity would do me any good?'' 

The remaind(»r of the storv is told bv Mrs. Ohms. Savs 
this narrator: **The pati<Mit in question, Mrs. Kobert J. 
Jones, called at my husband's otlice about noon on the 
ninth <lay of December. She explaincMl her condition^ 
and stated that she had been referred to him for electrical 

tr<»atment by th(* worMrenowned consultant, Dr. . 

This (*xcit(Ml my husband's sus])icions, and he rc^solved to 
k<M*p his (*ye on the hat rack as she went out; but first he 
questioned lu^r. 'You state, madam, that you were actu- 
ally referred to electricity by Dr. .' *What did he 

sav to vou?' 

**Now, this was Mrs. J<»n<'s' reply: 
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"I asked Dr. if he thought electricity would do 

me any gobd, and he said: 'Madame, electricity is en- 
tirely out of my department of medical practice. I have 
made no adequate study of electro-physiology and thera- 
peutics. I never express an opinion or venture advice 
about a remedy as to which I am uninformed. I can, 
however, send you to a reliable physician who is a com- 
petent specialist in the uses of electric currents, and you 
may safely be guided by what he tells you. If the 
remedy is not indicated in your case he will so inform 
you. I refer you to Dr. Ohms, of Ampere street.' 

*'In faUUujy my husband's head struck the left-hand 
prime conductor of the machine, crushed it through the 
glass side of the case, and added traumatism to the se- 
vere mental shock. No attempts to revive him have been 
completely successful as yet. In his lucid moments he 
turns in bed to his trained nurse and imagines that he is 
treating Mrs. Jones with a new method of sttitic elec- 
tricity, originated by the celebrated consultant. Dr. 

. We trust that a few warm, sunnv davs, when 

we can get him out for a ride in the park, will restore his 
mind to its normal state, but it was a great shock, and no 
doubt full recoverv will take tim(\" 

THK MORAL. 

ilany years went by. It is not my purpose to relate 
tlie entire history of experiments, expc^nses and experi- 
ence that developed Dr. Ohms at last into a practical 
(dectro-therapeutist. It was a slow process. In his old 
asje a medical student asked him how he could learn to 
use electricity in his practice. This was the substance of 
Dr. Ohms' advice: "First make yourself a skilled phy- 
sician; then study the physics, physiology, mechanics 
and chemistry of medical electricity; then seek practical 
instruction in the technique of applying its general prin- 
ciples to the treatment of patients, and finally buy your 
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outfit. Get experience and knowledge first, and buy last. 
Don't do as I did, and buy first. 

'^Before I knew a rheostat from a megohm, and was 
absolutely ignorant of the difference between a galvanic 
and faradic current, I plunged headlong into what I 
thought was electro-therai>eutics, but which was simply 
elcctrO'foolUfhnfss. Don't do anything like this. Don't 
waste your time and money, but begin in a sensible way. 

"Now," continued the doctor, "when I bought my first 
battery I paid |15 for it. My ambition soon outgrew 
such a small affair, and I invested in a ^combination' for 
|38. I measured its merit by the cost and size, and suj)- 
posed it was two and one-half times better than No. 1. 
It took me a year to find out my mistake. The galvanic 
side lacked meter, interrupter, rheostat and sufficient 
E. M. V, The faradic side lacked nrrtfthhiff. It was not 
a therapeutic apparatus at all, and deserved only to be* 
skillfully poised on the threshold of my backyard and 
kicked into my ash heap. I tried to supply deficiencies 
by ordering extras, but my knowledge was too limiteil to 
select properly, and the tii'st collection I made was for 
thf* most part obsolete* and worthless, ily economy in 
working out my own experience to save the price of 
proper instruction delayed me t(*n years in acquiring skill 
and lost me the f(»'»s of (miouj^Ii patients to buy the best 
houst» an<l h»t in town. Wlu^n 1 bought a static machine 
I supiM)S(Ml that all 1 had to do was to buy it, and the 
machine wonhl do tin* n^st. Rut th(»r<* is no kodak buttcm 
about an (*lectrical apparatus of any kind. It is only 
what vou know how to mak(» it, and I made verv little of 
niin(» for a Ion*! time. 'What is there to learn about it?' 

"There is about the same *what' t<» learn about electro- 
therapeutics that there is about opium, aconite, mercury, 
strychnines belladonna, iron, ars(»uic, cod liver oil, iodide 
of potassium, di«ritalis, heat, cold and 'new-remedy' thera- 
peutics all vomhimd^ — in<Ii(*ations, contraindications, 
preparati(»n (type of curn*nt), polarity, choice of elec- 
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trodeH, rcgulalion of dosage, method of admiaistration, 
duratioii of seance, freqaency uf treatment, idio»,vn- 
crasies, l)y-efrect8, oontrol of conditionB, mechiioisni. in- 
fluence of suiM>rfieial and deep compliratiuns; pliysic-s, 
physiolofiy, pathology, therapeuties and the training of 
the eye, ear und both bauds. 

'•Skill is the whole value of eleelrical apparatufl. Wmv 
skill — poor results. Trained skill — results in proportion. 
It iM a question of "know bow." 

"I» it hard to learn the 'know how"? No one who will 
rofliTt upon (be labor of making a good surgeon, the rout 
of his tools, the work and care of cleaning them, ami the 
difliculMea of operating, yet the great number of Rurgetms 
there are can suHtain any argument about the 'cost' and 
'trouble' of skilled etectro-therapeuties. In both cases 
the immense possibilities for humanity coinitel the /irofrtt- 
.win ill iidvftnv: and in the average life above the lower 
social grades, the practical services and value of scientific 
(not cmde) electro-therapeutics vivvvdn u bnndird fold the 
demands for ihe most brilliant surgery. All cliuieitl ex- 
perience maintains that the sum of ordinary ofllice prac- 
tice is made up i>f relieving commonplace sufferings, and 
the treatment of frequent and not rare diseases. Xot 
everyone need attempt to exhaust the full possi In lilies 
of electric currents, but every general practitioner (anri 
the majority of specialists or their nssistaats) can learn 
how to make pn)fitable employment of selected methods 
most useful to his clientele. 

"Most men who buy a battery and use it icilktiiit instrHC- 
lion lose more than Ihey imaffinr, or obviously they would 
not continue the loss. 

"Every person who uses an electric battery trilhmit 
preparatory study tmd sptrial experieiiiT is likely to use it 
badly, and disappoint both patient and himself. He may 
diagnose diseases at sight, report cures of all sorts and 
cite long lists of operations without a death, but when 
ho first undertakes ekctru-thiriipriitir^ he is on a par with 
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every other beginner^ and must study current actions, dif- 
ferences, dosage, indications and technique. After he 
learns the theoretical foundation he must practice indus- 
triously to obtain skill. If he does this he will please and 
benefit most of his patients, and will not annoy or wholly 
disappoint any." 

THE END. 
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"The Author's Chlaf Worlc." 

The Treatment 
of Disease by 
Electric Currents 

By S. A. MONELL, H. D. 

TN The Treatment OF Disease lv Electric Cuhrents the auihor 
presents a working handbook of Jilain imtructiom for the general 
■i- practitioner. He cle^irs nway many of the perplexities of the subject 
and conceninics into a few pages the cssenllul fiicts of the phj'stcs and the 
physiology of galvanic, faradic and static currents. Thereafter every page 
ti\ inc\>ao\i'\% practicitl iherapeulics. Detailed directions are Riven for t!ie 
selection of current, choice of poles, application of eleclroiles, regulation 
of dose, duration and frequency of treatment, and the most helpful cliuicul 
particulars throughout. 

The leit has been prepared to serve as the basis for the author's clinical 
leaching, and every chapter is a clinic in itself. 

The author presents every escential scientific fact in plain language ihat 
can be understood, and no work upon electro-therapeutics has hitherto 
appeared in which directions for treatment have been so explicitly given. 
The great strength of the work is its complete representation of the prac- 
tical therapeutic uses of all three great medical currents in the office prac- 
licc of the physician. The section devoted to gynecology b exceedingly 
valuable and complete. 

G en it o- urinary affections in the male are also considered at length. 
Nervous and chronic diseases are treated with great detail. No attempt is 
made to exhaust the entire capabilities of electricity, but in every case in 
which it possesses practical clinical value its uses are described so that it 
can be employed by the reader as the author directs. 

Tbe volume is unique in many respects und is marked throughout with 
the author's well-known practical idea of treatment. The book is dtveted 
to treatuuat, and Ike meaiti of tnaktH^ frealmeHt iucceafut. It Is a book 
tliat physiciaas have loner denlred and In the flrat work upon the 
Buldect which presents in a siug'le volume the special an<l com- 
parative meritM of nil forms of medtciil ciinvnts. To ihc pMcti- 
tioner who seeks to inform himself of ihtT.ipeulic development for consul- 
personal uses of elccincal apparatus this volume is 
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This volume contains I lOO pages ; size, octavo ; 
binding, extra cloth, gilt. 
Price, net, S7.60, postpaid. 

E. R. Pelton, Publisher, 

19 East Sixteenth Street, 
New York. 



AN INDISPENSABLE BOOK. 

FIRST EDITION SOLD IN TWO MONTHS. THIRD EDITION JUST OUT. 

IT givescompiete liireclions for pracljcal X ray work. . . It gives explicit 
directions for the Irealment of every patient who can be bencfiicd by 
static electricity. The book does not contain any theoretical discus- 
sions but is replete with up-to-date, progressive, practical information 
ivhicli every physician and surgeon desires to know. 

Mtmell'H Mauiial conlains over 600 octavo pages, comprising fifty 
ja»aaai»»»»>3a3a»33»a3i»lM>a.. seven chapters, of which one 

i monelFs manual | 



The firs 



s devoted to a complete an- 
itysis of the pkytiolagical 
letinn of static electricity, 
Wwct: \Q thiraptuiii InAfi- 
ijue and dosi re^ulatieiti, 
live 10 inslmetiitns for ob- 
1. lining ihe/'«/ X r^y tffteti, 
and the remainder to c/tn- 
,.al pr<,.iue- 

.'Vmong miportant clinical 
chapters arc those devoted 
to ihe Ireatmenl of rheu- 
matic diseases, rheumatoid 
arlhntis. chiimic goul and 
the uric acid diathesis, neu> 
ralgia^ and neuiiiis, nru- 
rasthenais, chronic func- 
liunal nervous diseases. 
chorea, hysteria, pain, brain 
fagand insomnia, functional 
and organic heart diseases, 
headflciu'*, dise.iics of the skin llwo chaptersi, chronic or subacute inHam- 
matory cunduiuns within the thorax, morbid mental states (an invaluable 
and original chapierj. chronic cachexias, debilities of the aged, paralytic 
diseases, writer's cramp, dyspepsia and functional derangements of Ihe ,-itl- 
mentary canal, Incomoior ataxia, static electricity in gynasrology, (one of 
its most useful spheres). 

Both iitiNta/ioru coalraindicaihns for the employment of diffcrCBI 
methods of ireatment arc stated in full. 

To the tnedical profession, and especially to all employing the static 
machine and who have wailed so long without an authoritative work upOQ 
the subject, this book is a mine of e<»enlial information. 



Of Static 
Electricity 

in X Kav and 
Cberiipeutic Um. 



and only complete exp 
lis subject ever published, 
illustrated. 

Price. Postpafa, $6.00. 



" This useful volume is one that every physician and surgeon «rba k 
interested in the medical applications of eleciriciiy shnnld possess. It is (he 
only work of the kind in the language, and ns a pioneer produclioii b 
remarkably mmplcte in its det.iils and thorough in its desciiptioni. To 
one who has neglencd the study of this phase of medical science, the Krral 
results described, and the multitude of ailments that can be benefited wll 
prove quite a revelation." — Amtriian MfJita-Surgical liullftin. 



EXTRACTS FROM REVIEWS OF ''THE TREATMENT OF 
DISEASE BY ELECTRIC CURRENTS." 

" When Professor Monell issued his work upon static electricity, it was 
taken up by the medical profession as few books upon electro-therapeutics 
have been, and almost from the day of issue became the work of reliable 
.reference with not only multitudes of general practitioners, but also with 
the specialists in this line of medicine, and especially with the medical 
teachers of America. When the announcement was made some weeks ago 
that a general work upon the entire subject of electricity in medicine was 
in process of preparation by Dr. Monell, a stir of interest passed over the 
profession, and the mere announcement that the work has nuw been pub- 
lished will bring for it a very large sale. The work stands forth as one of 
the most striking medical productions of 1897.'' — Medical Sentinel, 

** To the average medical man this volume will prove a revelation of a 
most remarkable kind. While all have a general knowledge of the fact 
that electricity can be used to great advantage in some diseases, but few 
are aware of the vast scope of usefulness it can subserve. We could not 
in the short space allotted us for this review give a tithe of the names of 
complaints benefited by this mode of treatment according to the author. 
His enthusiasm, too, is contagious, for as the reader proceeds he is uncon- 
sciously carried away into believing without seeing. He is a clear, force- 
ful writer, and puts his subject before the reader in a way that cannot be 
misunderstood. His directions are all examples of perfect lucidity and just 
such as the practitioner needs when beginning the study of so £aiscinating 
a subject. The work of a good static machine and of a family battery is 
absolutely as incomparable as the medical advice of an Olser with that of 
a savage. This book should be in the hands of every person interested in 
electro-therapeutics. " — American AfcificO'Sur^ical Bulletin. 

" Every p.ige of the book is practical therapeutics. Every chapter is a 
clinic in itself. It is a book that physicians have long desired, and is the 
first work upon the subject which presents in a single volume the special 
and comparative merits of all forms of medical currents. To the practi- 
tioner who seeks to inform himself of therapeutic development for consul- 
tation purposes, or for personal use of electrical apparatus, this volume is 
practically indispensable." — The Medical Brief, 

" Another extremely valuable work on electro-therapeutics has been 
launched by the same author as the recent publication, *■ Manual of Static 
Electricity in X-Ray and Therapeutic Uses.' which has attracted world- 
wide reputation thus early for its clearness of description and usefulness to 
the general practitioner." 

'* It would be impossible for us to specialize the headings of the seventy 
chapters in this volume in the space allotted for this review, therefore it 
must suffice to strte that every known modern employment for faradic. 
galvanic, and staiic electricity, and their therapeutic indications, are detailed 
in this volume with conciseness of lant^ua^e and minute directions of appli- 
cation so ihdit the general practitioner who runs may read and understand." 



American Medico-Suf^ical BuIUiin : '* It is the only work of the kind 
in the language, and is remarkably complete in its details and thorough in 
its description. It will prove a revelation." 

Tke Times and Register : ** The work is one of great value, and should 
stand out prominent as one of the great additions to medical and thera- 
peutical literature of the day." 

Eclectic Medical Journal : " The author of this book has so thoroughly 
treated the subject that all the information needed by the profession for its 
use can easily be obtained by perusing its pages." 

The Journal of the American .\fedical Association: *'The careful 
technics given by the author will give new ideas to many." 

Medical Record : ** To those desiring information in this branch the 
author gives his views in a clear and masterly manner. . He has had abun- 
dant experience here, and the work is to be commenced for its treatment 
of this interesting subject." 

The Medical Fortnightly : ** The minute and careful description of 
apparatus and methods, together with the vast amount of practical clinical 
suggestions, gives to Dr. Moneirs work a unique and valuable place in 
me(£cal literature." 



The American Medical Journal : ** This book will be sought after by 



many 



If 



The Atlanta Medical and Surgical Journal : ** The work is truly in- 
teresting and instructive. We are prepared to accept the author's state- 
ments, knowing the marvellous static current as we do." 

British Medical Journal : ''There is much good matter in it.*' 

The Pacific Record of Medicine and Surgery: ** This manual is a 
necessity to every physician or surgeon who seeks information on the sub- 
ject." 

Canada Medical Record : ** The book is one of great interest and re- 

Sletc with information. From such a practical observer and teacher as Dr. 
fonell one must accept his results as from one qualified to dictate." 

The Medical Ji'orld: ** Dr. Monell has done wonders with static elec- 
tricity." 

The Canadian Practitioner : ** It is the only exhaustive treatise on 
static electricity that we are acquainted with, and we congratulate the 
author on the clearness of his descriptions and the easy style in which the 
book is written." 

The Afnerican X- Ray Journal: "The work is written in a most at- 
tractive style. It is scholarly, vigorous, and confident. It is the only book 
in any language exclusively upon the subject of static electricity, and the 
inventive genius of the author has slipped the cog of time, making the 
world his debtor." 

The American Homeopathic : " Dr. Monell is unquestionably master 
of his subject." 



*' Probably no book on electro-therapeutics — and we say it conserva- 
tively — has ever equalled this volume for value to those of the profession 
who would use electricity as a therapeutic agent, and he who does not use 
it at this age is certainly not up to the times in his profession. 

*' We therefore heartily recommend this volume to our readers, believ- 
ing that they will not be disappointed in adding it to their libraries." — 
Medical Times and Register. 

** The general practitioner wants his information condensed as much as 
possible. The volume before us is clearly and simply written. 

** It may be said that on the whole the volume before us is written in a 
more temperate spirit than usually prevails when the subject of electricity 
is treated, and it will prove a safe and useful guide to the general practi- 
tioner." — Afaryland Medical Journal, 

" Dr. Monell has given us a book that is eminently practical as a guide 
to the student of electro-therapy. It is based very largely on his own work 
and experience, and is to a high degree common sense, not only in prac- 
tice, but in theory ; that is, it is truly scientific in that it rests therapeutic 
principles on the present well-known laws of electric constants and the 
varieties of action on tissues. The present volume is complemental to the 
author's work on static electricity, and the two form the most complete and 
practical exposition at present existing of the subject of electro-therapeu- 
tics." — Cleveland Medical Gazelle, 

** Dr. Monell, the author of this work, is an inveterate worker and pro- 
lific writer. It is only a few months ago that it was our privilege to receive 
his large work on * Static Electricity in X-Ray and Therapeutic Uses.' 

*• One cannot in a brief review more than hint at the scope of the work, 
so numerous are the points discussed. The indications for the use of the 
various currents of electricity and the results that can be obtained have now 
reached such a condition of exactness that we must now regard this means 
of treatment as having wider application than any other. 

*' When one sees how much can be written on a single therapeutic 
agent like electricity, it excites wonder to know why it is not more generally 
used by practitioners generally. Readers of this book may become versed 
in all the technical uses of this potent remedy and cannot fail to catch the 
enthusiasm which characterizes this author's work." — Canada Mcdiial 
Record, 

** We find in this volume a condensation of facts which physicians have 
long sought in vain. Dr. Monell has cleared away in a few pages the per- 
plexities that have befogged the source of knowledge. The quibbles, the 
confusion, the vague meanings which have hitherto characterized electro- 
therapeutic literature are here wholly unmasked— the subject being treated 
with the plainness of the Anglo-Saxon tongue. 

** The book abounds in commonplace similies which are used for the 
purpose of imparting accurate meaning and setting aside all ambiguity and 
doubt. In every paragraph the reader rtnds something new, and so easily 
does he grasp the thought that with hours of reading he does not tire. 

'^ The author betrays a familiarity with the subject not equally enjoyed 
by any other writer. The writing is essentially Monell. Every sentence 
bristles with the evidence of self-conviction won by labor, experience and 
thought. His language is simple, pure and rich. This book marks an 
essential feature, in that it makes no claim whatever in its teachings, but 
simply states the demonstrated action of electricity. 



DR. MONELL'S STANDARD TEXT-BOOKS. 

** The Treatment of Disease by Electric Currents." By S. H. Monell, 
M. D. I loo pages, octavo cloth. Price, $7.50 net. 

•* Manual of Static Electricity in X-Ray and Therapeutic Uses." 
Second edition. By S. H. Monell, M. D. 670 pages, octavo, cloth. Price, 
$6.00 net. 

** The Cure of Writers Cramp and the Arm Troubles of Telegraphers 
and Ball- Players." By S. H. Monell, M. D. 56 pages, octavo, paper. Price, 
50 cents net. 

** Elements of Correct Technique." By S. H. Monell, M. D. 320 pages, 
octavo, cloth. Price, $2.50 net. 

Rudiments of Modern Medical Electricity." By S. H. Monell, M. D. 150 
pages, i2mo, cloth. Price, $1.00 net. 



Extracts from Revie'ws of '^Manual of Static 

Electricity/' 

Kh't'irUa/ Kn'ifiv : ** The book bristles with fresh and reliable facts." 

Medii'til Sentinel: ** The author is one of the most illustrious teachers 
of electro-therapeutics in America, the founder of a school in this branch 
of the art of medicine, and the present volume at once becomes a standard 
work on the subject trenicd." 

Pacific Mtuiical Journal : ** The medical profession is indebted to r)r. 
Monel) for the first scientific work which has appeared on static electro- 
therapeutics and the X-Ray." 

Sew York Medical Journal : ** Certainly, the reader will find within its 
covers a large amount of information, which, so far as our knowledge goes, 
is not obtainable elsewhere." 

The Lancet, London, England : ** It is the most important book in the 
English language on modern applications of static electricity to therapeu- 
tics." 

iirooklyn Medical Journal : ** To say that Dr. Monell has supplied a 
long-felt want but feebly expresses the value of the contribution. It is in 
many respects unique, and conies at the right moment." 

The Charlotte Medical Journal : ** Every statement made by the author 
is conservative and moderate in tone, and is supported by actual vxperi- 
ence." 

Ihtffalo Medical Journal: *' This volume is the only exhaustive worlc 
so far published on the application and benefits to be derived from static 
electricity." 

Edward R. Pelton, Publisher, 

1 9 East Sixteenth Street, New York. 
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